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Staphylococci 


Streptococci 

® S.aureus 

■ Str.pyogenes. 

© S.epidermidis 

■ Str.agalactiae 

© S.saprophyticus 

n Str.pneumoniae. 


B Str.viridans. 


■ Enterococcus 


fecalis 



(^l^gonorrhoeae 


(Gonococci) 

( . menin gitidis 

(Meningococci) 
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A 


Pyogenic &Toxigenic 


• S.aureus. 


Str. pyogenes 


b Skin & Wounds l 

V 

S.aureus Str.pyogenes 


Toxigenic onlg~| | Allergic due to gutoAbe 


All the remaining 


RF&AG (Str.pyogenes) 

^7 


Sites of infection 

| a^seg^ 

_ _ — -7 : 


T 



N. 


i Genitourinary _ \ i _ Endocarditi^_ i —AH - 

gonlrrhea SsapTophyticus S.epidermidis Str.viridans Eat.fecalte 



[ Meningitis _ | 

Str.agalactiae Str.pneumoniae N.meningitidis 


JL 

_.t_ 

l Diarrhea_(FP]_ j 


(neonates) (extremes of age) 


Pneumonia,Sinusitis &0M 

■ Str.pneumoniae. 

■ Moraxella 


S.aureus 
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S taph ylococci 

~~ ~^ 4 " TP 


©□®®©0'!70@® , SSco)m 

I-According to product _ _ 

Streptococci 


^Hemolysin Xeffect on blood agar) 



+ve 

^ S.a ureus 

| (most imo.pathoge n) 


-Me 


S.epidermidis 


• pyogenes 


Gamma(no) hemolysis 


Str. Vi ridans^ s » 4 £ 

.ScXcVif- 


Ent.fecalis 


saprophyticus 


Str.agalactiae 


Str.pneumoniae 


H-A.ccordAri.Sjto Ags 
f A-CW proteins 


- &U, 


Streptococci 




CHOfCyyVg in CW 

fTancefielri class.) 


(ProteinJdjAg in C 

[Griffith class.) 


o ^Streotocci it 


r.roun A: Str.nyogeii g-s 

(Sro^r P ?T <r v ,a 9 ?il. <lc ^?. 


Classifies ^tr.pyogene s 
/jnto 80 types 


(MumoAMims o) 


R-Polvsaccharide capsule 

Classified. pneumonkTe) Ctossi/feCMenJigococci into 13^5; 

mfo 9Qtypes YA^idemjcs^&g^rad;?)^ 

* , Q 90 % of cases 

Typing is done by capsularswellmg *y&W135. 











































































1-Fibronectin binding protein 


Binds to fibronect m 



2-Collagen &elastin binding proteins 


A Surface proteins 

(exponential-growth P hase * 


Secreted protein 
(stationary phase 


Protein A 


Enterotoxin B 

xTSST-1 


ti-Toxin 





Fibronectin- 

binding 

protein 


Stationary 


a> 

1 •O 



t "ro 

' ■; • 'C 

a> 

J Exponential- 


\'y .' " o 

/growth phase 



/Cytoplasi 

membra 




| Clumping factor- 



















































































Strept. pyogenes 

II-Enzymes 


((^Spreading enzymes 


U d F 


Small amount ctv=> - 


| |L g|^b r i n olysin _ J 


i ju --— / 

s min ' breaks fibrin clot I 

mnnarv & coronary thiombi 

Converts plasminogen into pla 
Injected IV to lyse venous,pul 


Degrades hyaluronic acid in CT 


(^Deoxyribonuclease (DNAse) 


Depolymerise DNA in exudates or necr otic tissues 

((^Other enzymes 


1 -Proteases&lipases 


Important in skin inf. 


1-Lipoproteinase -► degrades CM 
By strains causing skin inf. 


7-ft lari~ama.se ( plasmicL rnediated) 
Degrades |3 lactams e.g penicillin 




"^IgArprotease 

Degrades IgA 


(which normally © attachment 
of org.to mucosa) 


lactamase ( plasmid mediated) 
Degrades P lactams e.g penicillin 

















































































































Staph.aureus 


iha gocvtosis) 


sonization (protect from 


1-Inhibitors of o] 


surface of all strai ns 


J»rotein M ( on 
"imdrcomp/ementVegu/otory protein in serum 

Masks bacterial jurfaefi 


1 Pr otein A J <--q U 

Binds Fc ofJgG (except IgG3j^_ 




15 a pppti dasfe (on sur face of all strai 
Inactivates C5a —► O chemotaxis 


~~~~ 3-Cansule (only in some 
Formed of hyaluronic acid similt 

Antiphagocytic but potirni! 


Localization 


SlreptolysinS 


C5a peptidase 


Pyrogenic exotoxins 
Streptolysin 0 r __ 
Hyaluronidase V- ( 
Streptokinase V\ 


M-tike protein 


Plasminogen-binding site 


Hyaluronic acid capsule 


klm 


Ce» \ Cell wall 
membrane peptidoglycan and 
























































































Endotoxins 


Rv Neisseria 


A-Endotoxins : By Gonococci 
Lipooligosaccharide 

Fever, inflammation &f vascular permeability 

septic shock 


Nucleus Macrophage 

Bacterium 


Endotoxin (nt . rleukln -i 

\ # ~ 

\ 1 Dlnod 


Hypothalamus of brain 


Blood 

.- -Vacuole vesse l 


Prostaglandin 


Pituitary 

gland 


B-Exotoxins 


Staph.aureus 


Strept.pyogenes^ 


H e m o 1 


Impairs CM permeability 

Cytotoxic to tissues & phagocytic cells 


+ 


P hemolysis on blood agar 


Streptolysin 


0 


i.Non antigenic 

ii.02 stable 

M- 

P hemolysis on blood agar 


i. Antigemc 

ii. O^labile 

f P hemolysis on anerobic culture 


2 - L e u k o c i d i n 


Kill 1 e u k o c ytes 


Panton-Valentine leukocidin 

Associated with necrotic: 
i Skin lesions 

ii. Pneumonia 


LukS-PV < 




*\! ,c s b 




4rf. 

* JVa 

t'i * 

• c~: 

• - 























































































3-Super Ags 


Classical vs. Superantigens 





Epidermolyti' 


2 types 


Staph scalded 
skin syndrome (SSSS) 


Toxic shock syndrome 


Food poisoning 


i.Use of tampons in ? 


<;UPER antigen 


A-Types & 
Characters 


B-Disease 


1-M &S of I 


Polyclonal non specific 0 of T lymphocytes 
Release of large amounts of cytokines (TNF a) 
septic shock 

STAPH AUREUS TOXINS (SUPER AGS) & THElRjgS^ 


classical T cell activation 


perantlgen activation of T cells 


Resistant to: 

i.Heating: 100C for min ii.Gut enzymes 


Ingestion of food 

/. Briefly cooked 

ii.CHO (milk,cakes,koskosi) &Koshari 
Contaminated from hands & nose 
of shedders : nasal carriers or cases 


during menstruation 
ii.Following wound infection 
































































Enterotoxins 


2-CI picture 


i. Short IP: 1 -6 hrs 

( ingestion of preformed toxin) 

ii. Severe vomiting 
(toxin act directly on VC ) 

Hi. No fever 
iv.Diarrhea 


Treatment 


Self limited (only fluids) 


Toxic shock syndrome toxin 

i.Fever 

ii.Skin rash 

iii.Hypotension 

iv.Multisystem organ failure 



i.IV fluids 
ii.p lactams + Clindamycin : 
Q toxin t protein! synthesis 


Epidermolytic toxin 


Skin desquamation & 

bullae foramation 



































































STREPT. PYOGENES TOXINS (SUPER AGS) & THEIR DS 
Pyrogenic toxins A, B & C 

Coded by temperate bacteriophage (only in lysogemzed strains) 


Structure 




or 3 Bac 


teriophage 


--Tail sheath 




A-Causative 

toxin 


B-CIinical 

picture 



A&C 

Erythrogenic toxins 

i.Pharyngitis 
ii.Diffuse erythema in: 
Skin —► rash 

MM —►strawberry tongue 


Necrotizing fasciitis 


B 

By strains cd Flesh eating bacteria 

Cellulitis 

M- 

Necrosis of skin &SC tissue 

J- 

Destruction of fat & fascia 

M- 

Shock 



Toxic shock like syndrome 



i.Severe pain 
at initial site of inf. 

ii.Invasion & toxemia 

-S- 

Signs similar to 
Staph.toxic shock syndrome 



























































Staph.aureus 


I-S upp vi rat ive ds 


A-Localized pyogenic skin inf. 


1 -Furuncle,carbuncle,abscess 



Strept.pvogenes 


T-Non-invasive infections 


1-Acute pharyngeo-tonsillitis (commnest inf.) 

i.High fever ii. Cervical LN++ 

iii.Enlarged tonsils with pyogenic whitish spots 

dysphagia 


no bacteremia 



2-Impetigo (pyoderma) 

Localised vesicles filled with nus (mainly in children) 


B-Deep seated infections 



1- Osteomyelitis (commnest org) &septic arthritis 

2- Acute endocarditis in IVDUs (main cause) 

3- Pneumonia (complicating influenza virus) 

4- HAIs : surgical site inf . & pneumonia 

5- Renal abscess & pyelonephritis 

6- Cellulitis 

C-Bacteremia & septicemia: 

complicating anv infection or in IV drug abusers 


TT-Tnicin-mediated ds 


1-Food poisoning 

2-Toxic shock syndrome 

3-Staph scalded skin syndrome(SSSS) 


3-Scarlet fever (E) 


II-Invasive infections- 


1-Erysipelas 

i Well demarcated erythema & brownish edema of skin 
ii.Spreading —► margin contains vesicles filled with org. 



2-Cellulitis 

Minor skin trauma 

Affection of SC tissue &minimal signs in skin 

3-Necrotizing fasciitis (E) 

4-Toxic shock-like syndrome (E) 
5-Puerperal sepsis : rare after antibiotic era 
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Rheumatic fever 


Hypersensitivity response 


Streptococcal M proteins are heterophil with heart &kidney tissues 


complexes on glomerular BM 

+ complement 

■- 

Type III hypersensitivity 


Abs against M proteins cross react with 

Ags in cardiac sarcolemma 

a 

Tissue damage by type II hypersensitivity 


.Glomerular capillary 

Immune 

I Antibody Antigen complexes 


ac 1 rre rheii m a i k 

HEART CJJSEASf: 


DEPOS«TK)N C* cnOSS-REACT(VE A*»T«BCCIY 


Endothelial cell 

Basement _____ 
membrane 


Epithelial cell 




Skin inf. by few nephritogenic strains 


Throat inf. by many cardiogenic strains 




Ill-Post streptococcal allergic els 

2-3 ws following Streptococcal infections 
































































5-Cl.picture 


6-Chemo¬ 

prophylaxis 


7-Lab. diagnosis 

a.Specific 

tests 

b.Non specific 
tests 


Rheumatic fever 


Uncommon 


4-Recurrence I Common 

Repeated attacks of Str.irf.add to cardiac damage III Majority of cases recover completely 


i.Non suppurative migratory polyarthritis 
ii.Carditis & Chorea 


i.Long acting penicillin 

Avoid repeated attacks of Str.inf . -► prevent recurrence 
ii.Erythromycin : in penicillin allergy 


i.Hematuria & albuminuria 
ii.Edema & hypertension 


Antistreptolysin O test 
Ab titer > 200 Todd units is diagnostic of active RF 
Indicates recent inf.& tissue damage 

/.t ESR 


Anti - DNAse B test 
| titer after skin inf. 
Used to follow up ttt 


ii. C reactive protein 
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l-Exogenous :Gonococci 


•athogenesis 


-f 

Infection 


Is limited to superficial mucosa with columnar epithelium (CUC) 
A-Gonorrhea : Genital 


Easy 

To diagnose&treat 


Disseminated infections 



IVlcllCb A ~ 

^ Ascending infection 

1 1-Males 

Acute urethritis 

■ 

1 Profuse purulent discharge & dysuna 



i.Prostatitis 

ii.Epididymitis 


ii.Pelvic inflammatory ds (PID). 
iii .Sterility (if untreated"! 






































































Fever 


3-Disseminated infections :bacteremia ( more common m $ ) 
----* 


Septic _ _ 

f- 1 - t 

Arthritis Skin lesions on extermities 

B-Diseases other than gonorrhea (NST) 


Ophthalmia neonatorum 
-> 


Newborn conjunctiva is infected 


Prevention 


Vaginitis in young girls 

Vaginal epithelium is 



Conjunctivitis in adults 
Autoinfection 



during passage through birth canal Topical 


Conjunctivitis 


ervthromvcin 


columnar before puberty 

(It is stratified sauamous 
after puberty —► resist inf.) 
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Staph.aureus 


Strept.pyogenes 


It is better to perform antibiotic susceptibility test 

l’P lactamase producers: 80% of strains (due to plasmid) 

I ttt 

Methicillin Cloxacillin Nafcillin 

2-MRSA (Methicillin resistant S.aureus) 

Express altered PBPs coded bvJieci&e ^e^Ji^hranxQ&Qmg 

Resistance to: Methicillin Cloxacillin Nafcillin 
l ttt 


Clindamycin 

For MRSA causing CAIs 


Vancomycin 

For MRSA causing HAIs 


3-VISA (Vanc.intermediate resistant) & VRSA (Vanc.resistant) 

J ttt 

Linezolid (O protein synthesis) 


V/S4 


1-Penicillin : drug of choice 
Ttt of tonsillitis 

10 days to eradicate in fection 
2-Erythromycin 
Tri penicillin allergy 
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Staph.saprophyticus 


Enterococcus fecalis 


Are intrinsically resistant to many antibiotics 


1-Penicillin + aminoglycosides (usually) 

2-Vancomycin 

3-Vnncnmvnin resistant e nterococci QIREX i n hospitals 

-/ Linezolid 

V Streptogramins: Quinupristin-dalfopristin 


1-Cefotaxime.lWl 1 dose \ 1-Quinolones 
2 -Spectinomycin.IM 1 dose 2-Trimethoprim- 


in allergic pts 


3-Tetracycline 


Ttt of associated 


Chlamydia trachomatis 


sulfamethoxazole 


mm 
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Endocarditis group (Endogenous infections) 


I-Habitat 


Staph.epidermidis 


’Pf 


Flora in skin, mouth & GIT 

Oppurtunistic pathogen 


TTiTix^Tc^ti-Antococc tsalivariu s.mitis &mutans 
L ~ 11 ^R^Tdaitl^ra^inlmccal mucosa &upper RT 


II -Diseas e 
1-MOI 


2-Affected 
groups 


Invasive procedure 
Colonize biomedical devices: 

Prosthetic valves &IV lines 


Produce bacteriocins&H202 
(^colonizati on of owl cavity by pathogens 

A-Endoc arditis _ 

Reach blood after tonsillectomy or tooth extraction 
1-In healthy individuals -► cleared with no ds 


In immunocompromized pts: 

Premature neonates&oncology pts 


3.Pathogenesis 


Org.adhere by exopolysaccharide formation (VF) 

Biofilm which protects org from phag.&antibiotics 

Progressive bacteremia 


2-In Pts with diseased heart valves 

¥ Congenital ¥ Rheumatic ¥Prosthetic 


Org.settle in a niche 
Protected f rom phagocytosis&antibio tics 

f t* - A— •Vegetations 

•Brain abscess 


Deficiency 

of valve 


Progressive 

bacteremia 


4-Treatment 


5-Prophylaxis 


It is better to perform antibiotic susceptibility test 


(a hemolytic vary in susceptibility to antibiotics) 


V; S 


°°oO 


<>Ort O0 0 ° 

O w ooo 0 

s„° 

°°ss°s 

i o o 

o o 

¥ Acciimuaillon q, O 

maturation O O_^ ^ 

QOOOO QOOOOO OOOOOOO 


PTamar/ Aluefunont 


oo 

ooo o o Q 

oOo°o° 0 0 
Oo 


1 dose of amoxillin before tooth ext.or tonsillectomy 
in pts with prosthetic or diseased valves 


°«° 
oo o o 

o o o o 0 W 

O O o o o 


B-Dental caries 

S.mutans cause plaque formation 














































































group 


Strep.pneumoniae (pneumococci) 


1- Capsule 
(polysaccharide) 


i.Antiphagocytic & anticomplementary:0 complement deposition 

ii.Antigenic —► nrotectiv e anticapsular Abs 


Neis. menin gitidis (meningococci) 

^opsonization 


Classifies it into 90 types 

Typing is done by cansular swelling 
(Quellung reaction) 


Classifies it into 13 groups: 

♦ A,C (epidemics) & B (sporadic) 

90% of cases 
♦ Y&W135 


2-Mediators of 
attach, to mucosa 

i.IeAl protease —► degrades IgA (which normally O attachment of org.to mucosa) 111 


ii.Common pili. \\ 

3-Toxins 

ii.Pnemolysin : IC membrane damaging toxin 

iii.LPS endotoxin l| 


ii.Autolysin 

Fever,| vascular permeability& 11 

7". 

Rr^alfs tPtrnppptide of PG—+ Osmotic runture 

inflammation 1' 


Release CW fragments—» inflam.in lungs&meninges 

Endotoxic shock 


Mii®poii®iCg & H§®a§® ppaalragSfilaffl 


Pneumococci 


Meningococci 


A-MOI 


B-SOI 


Droplet 


1 

2 


Case s 
Carriers 


In nasopharynx (natural habitat) 


10% in normal population 20-90%in epidemics 
















































































Pneumococci 


Meningococci 


C-Disease 


2-Acute lobar pneumonia (most frequent cause) 


Aspiration of org.into lower RT 
Inflammation of a single lobule or lobe of lung 


Symptoms ; Complications Predisposing F. 


i. High fever 

ii. Chest pain 

iii. Cough & 
bloody sputum 


a.Lung 

consolidation 

b.Empyema 

c .Bacteremia 

M- 

Meningitis 


i.Coma anaesthesia 

ii.lnfluenza 

Ch.bronchitis 

iii.lS 

♦ Old age ♦Malignancy 
♦Splenectomy ♦ DM 


2-Sinusitis & otitis media 


Epidemic cerebrospinal meningitis 

“"drg.colonizes nasopharynx 
Asymptomatic carrier or mild nasopharyngitis 


a HematogenosspreadTby blood 1 b.Directspread 


/. Fulminant 
meningococcemia 

i.IV coagulation 
ii.Collapse 
iii.Shock 
twithout 
Meningitis") 




3-Meningitis .due to 


i.Hematogenous spread 

Bacteremia 

2ry to lobar pneumonia 



Ii.Local spread 

OM 

M- 

Mastoid 




ii.Subarachnoid space | Olfactory Nerve 

„ „ , sheath 

Meningitis 

i.Headache 

ii.Nuchal rigidity- 

iii.Photophobia 

iv.Projectile 
vomiting 

v.coma 
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Pneumococci 


I-Conjugate Vac. 


A-Contents 


B-Indications 


Pneumococcal conjugate vac.(PCV13) 


13 capsular polysaccharides 

+ carrier protein 


i. Routinely to children< 2 yrs 

4 doses :2,4,6 &12 ms 

ii. Children 2< 5 yrs: 1 dose 

iii. Children 5-18 yrs at risk: 

Asplenic IS Chronic ds 


Meningococci 


Meningococcal conjugate vac . (MOM) 

4 cap.types:A,C,Y&W135 (B isn’t immunogenic) 


+ carrier protein 

* 

| rarrier state A. prevents e.pidemjfi 


People 2-55 yrs 

T on per lasting protection than MPSV-4 


POLYSACCHARIDE AmENS 


CARRIER P ROW N- 



II-Polysaccharide 

Vac. 


Pneum.polysaccharide vaccine 

(PPSV) 


Mening.polysaccharide vaccine 

(MPSV4) 


A-Contents 


B-Indications 


23 capsular types 


Same 4 capsular types 


i. Elderly > 65 yrs 

ii. Children > 2yrs 


i.People > 55-yrs 

ii.People < 55 yrs (if MCV4 isn’t available) 


III-Chemo- 

prophylaxis 


22 


1-Rifampicin 

Secreted in saliva *eradicate carriers* prevent epid. 
2-Ciprofloxacin adolescents only 


























































Streptococcus agalactiae:Group B beta hemolytic Streptococci (GBS) 
Pathogenesis 


Virulence factors 

Polysaccharide 

capsule 





Habitat & disease 

Intermittent commensal in vagina of some female 
Acquired by neonates during 



Neonatal meningitis 


Neonatal sepsis 


Pneumococci 

Meningococci 

Strep.aqalactiae 1 

1-Penicillin: drug of choice 

Ttt of pneumonia 

2-Vancomycin 

Ttt of meningitis (strains resistant to penicillin) 

3 rd generation cephalosporins: 1 

Cefotaxime :IV 

Intrapartum Ampicillin 

For all carriers 


Moraxella catarrhalis 


m 


Relation to commensal Neisseria 


Different in 

DNA content Ags 


Similar in 


Flora in upper RT G-ve dipiococci Oxidise +ve Grow on 
Disease :in IS pts (opportunistic) 


Pneumonia 

Treatment 

Amoxicillin + clavulonic acid (to © P lactamase) 


Sinusitis &0M 


23 













































A-According to site 


1-Pus in pyogenic inf. 


2-Sputum 


in pneumonia 


1-Throat swab 

Collection of Respirato 



2-Skin swab 


l-CSF:by lumbar puncture under aseptic conditions 



i.Turbid & under tension 
ii -fWRCs (mostly PNLsd 

+f protein &|glucose 

M- 

Centrifugation 


B-Blood culture : in bacteremia 

5 cc blood are added to 50cc broth 
incubate at 37C for 24 hrs 


In deep seated inf. 


In invasive inf. 


In bacteremia & meningitis 
























































G-ve diplococci 
Kidney shape 


1-G-ve diplococci, 


Kidney shape 


IC &EC in pus cells 

Diagnostic in S 


mainly IC in pus cells 

2-Capsulated 

(unstained) 


Meningococci 


Str.pyogenes 


Str.pneumoniae 


St. aureus 


II-Direct film stained with 


1-G+ve diplococci& 
lanceolate 


Gram +ve cocci 
in clusters 
(grape like) 

between pus cells 


Gram +ve cocci 


in chains 


between 


LANCEOLATE 

DIPLOCOCCI 


pus cells 


2-Capsulated 

(unstained area) 

Background Capsules Bacteria 


i 7. • VJ, 

£ • ' • *‘V7 • ■ - 


k*.. . 1 ' 


• V , 4 I t . 

Ms i 

ri 



\ 




















































st. aureus 


1-Detection of TSST: 


ELISA. 

S Diagnosis of TSS 
depends mainly on 
clinical criteria 

2-Enterotoxin 
detection 
Precipitation in gel 
Adding specific antitoxin 



Str.pyogenes 


Str.pneumoniae 


Meningococci 


Gonococci 


Ill-Rapid diagnosis 


1-Detection of 
Strept.A Ag: 


ELISA 

2-Detection of 
genome: 

i-PCR 

ii.DNA probe 


1-Capsular detection in CSF supernatent 
j Lgtgx ag glutination 

ii.Staph. 
coagglutination 




2-Detection of genome : PCR 


3-Quellung reaction(slide ppt) 

Add tvne specific 
anticansular Abs to sputum 

Swelling/ capsule 


Quellung reaction 

Capsules of Streptococcus 
pneumoniae swell in the 
presence of specific 
pneumococcal antiserum. 


1 -Detection of OMP 
Ags 
DIF 



2-Detection of genome 

i DN A nrobef mainly) 
ii.PCR (less common) 


26 
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St.aureus 

Str.DVoa. 

Str.pneumoniae]^Meningococci- Gonococcil 1 

3 - S e 

1 e c t 

v e m e d i a___ __ “ill 

I Mannitol salt agar 

II : ^ fev ■ . Poslttvo 

I (change in phenol red due kgKmM ^ 
to mannitol fomentation) 

Used to screen 

nasal rsrriPf^ ' Mw.MtoDt^uxKYORwt 



Modified Thayer M; 
(Chocolate agar + 

From nasopharyngeal 

swab_ 

artin medium I \l 
antibiotics) 1 | 

From discharge 1 | 
or swabs | 

V - I d e n t 

i f i 

cation 

[ 1 

1 - Film stained wit h Gram 11 

2-Biochemical reactions 

a.Enzvmatic tests - -1 

i.Catalase test : differentiate bet.Staph & Strep. 

+ve _ve 

Catalase -ve 

O x i d as 

e + v e 

U— - I 



ii.Coagulase test (most imp.) +ve 

Clotting of citrated plasma 
♦S//cfe method : for bound coagulase 

+Tube method :for free coagulase 

iii.DIMAse test: +ve 
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Laboratory diagnosis of Subacute bacterial endocarditis (Strep.viridans 

I- Specimen 

Blood (only specimen) —►blood culture (E) 

II- Isolation 


r - 

cc 

Facultative anaerobe & OT : 37 



Blood agar 


Culture media 

a hemolysis ( greenish discoloration) 



III-Ide ntification 

The most important is to differentiate it from pneumococci (both cause a hemolysis & are catalase -ve) 


Yes 



Strep.pneumoniae^ 


1-Raffinose fermentation 


2-Inulin fermentation 
3-Bile solubility 
4-Opochin sensitivity 
5-Pathogenecity to mouse 

6-Capsular swelling 


No 


Yes 

Yes ( bile activates autolysis) 

Yes 

Yes: dies after 24 hrs from septicemia 
Org. is isolated from heart.bloo d & spleen 

Yes 30 





































Prenatal screening at 35-37 ws of gestation 

Detects yaginal & rect a l colonization 

A-Rapid diagnosis : Detection og genome _► PCR 

B-Isolation on blood agar —► /? hemolysis 
C-Identification: BR 


Hydrolysis of hippurate 


CAMP reaction 

t p hemolysis of 


St.aureus indicator strain 


Diagnosis of Asymptomatic Meningococcal carrier 



The hemolytic activity of staphylococcal B-lysin on erythrocytes is enhanced by an extracellular factor produced by 
Streptococci agalactiae (group Bl. called the CAMP factor (acronym for Christie. Atkins, and Munch-Peterson who 
reported this phenomenon in 19441 . The blood agar plate contains one streak of B-lystn producing Staphylococcus 

aureus and two cross streaks of the isolate. 

INTERPRETATION: 

POSITIVE. Presence of an arrow zone of hemolysis at the point where the perpendcular streaks meet. 

NEGATIVE: No arrow. 



Nasopharyngeal swab —► Modified Thayer Martin —► Identification as case 
( Swab is put in Stuart transport medium if there is delay in culture) 


Differentiate between Meningococci&commensal Neisseria in upper RT (Sicca & mucosa) 


f ~~ . .... ♦ ^ 

Growth Sugar fermentation No agglutination 



































Laboratory diagnosis of Staph.food poisoning 


Specimen : stools,vomitus,remenants of food 
Emulsification in saline —► Centrifugation 


Supernatent: rapid diagnosis 


Deposit: Detection of org_ _ 

Detection of enterotoxin Isolation & identification Tracing source of infection 

Typing 


(as before) 


Precipitation in gel 
Adding specific antitoxins 

Epidemiological diagnosis of outbreaks of Staph.infections 

I-Indications 


In outbreaks of: 


Nosocomial post operative wound inf. 



90 


92 


29 

52 

52a 

79 

80 

3a 

3c 

55 

71 

187 

6 

42e 

47 

53 

54 

75 

77 

83a 

84 

85 

95 

96 

88 

81 

42d 



Food poisoninig 
II- Purpose 

Determine the possible source of inf. 

Measures to decolonize carriers 
Prevention of similar outbreaks 

Ill-Steps to trace the source of infection 
A-Isolation of org.from all cases & possible carriers 

B-Typing of all isolated strains 



Typing 


Determine ifpts strains are of the same type as those from suspected carriers by: 


{ -' 

Phage typing 


Genotyping: PCR 


Biotyping 


Antibiotic susceptibility pattern 












































l-Sfaph.epidermidis 

ll-Staph.saprophyticus 

1-No hemolysis on blood agar 

3-Novobiocin sensitive ^ j 

3-Novobiocin resistant 



Ill- Enterococcus fecalis 

A-Specimen 
Urine or swab from wound 

B-Direct film stained with Gram stain 


G+ve^dipIococci 



















































I-Non spore forming 



f ^ , . 

Pathogenic: C diphtheria Flora (Opportunistic): Coryneforms Saprophytic 

■ J- -i- 

Neurotoxic -► Flaccidity Skin inf. Meningitis (neonatal) + septicemia 

II-Spore forming 




N euro toxic 

-j — — — — — — —I 

I CI.tetani| J Cl.botulinuml 

J- * 

Spasm Flaccidity 


Histotoxic 

Cl.perfringes 


Enterotoxic 


l 

Gas 

gangrene 


j Cl.perfringes j 1 Cl.difficile J 
I type A i 

f 

Pseudomemb. Histotoxic Enterotoxic 


-i- 

Food 


Bacillus 

Pathogenic Saprophytic 

B.anthracis 


i-; 

■B.cereus 1 
I_‘ 


poisoning 


colitis 


Anthrax 


i 

Food poisoning 


l 







































1-Droplet 


2-Direct contact 


- -——•--•-•- — 1 

Neurotoxic G+ve Bacilli 

II Pathogenesis 1 

If C.diphtheria Cl.tetani 

Cl.botulinum | 

HI A-Sourceofinfection 111 

|j 1-Cases 

2 -Carriers 

t (more common) 

1 i.Throat. ii.Nose 

Domestic animals:org.is present as intestinal flora —► excreta —► spore formation \\ 

Spores are present in: 

soil, hospital & street dust : ^ 

J jii 

Spores are present in soil | 
torg.is mainly 
saprophyte in soil) 




B - M o de of infection 

1-Spores contaminate 

a.Deep wounds: car accidents , 
gun shot, war &skin popping 
b.Surgical instruments or cat gut 

-» 

Post partum Post abortive 

Cutting of IJC with a knife LNon sterile surgical instruments 

Contamination of ^ ii.Contamination of uterine wound 

umbilical stump 


Tetanus neonatorum 


2- Animal bite 


m 


Spores contaminate 
a. Wounds 

b. Canned food & 
salted fish (anerobic) 

Spores vegetate 

* 

Toxin production 
Ingestion of 

inadequately cooked food 
containing toxin 


C-Local multiplication 


The orgmultiply only locally atsite of entry with no invasion (no bacteremia) 
Org.produces small amount 

of exotoxin 

Kill any phagocytic cells 
Mutiplies causing local infl. 

































































C.diphtheria 


Head 

Neck 

Collar 

Sheath 



Exotoxin (Virnlence factors) 

Cl.botulinum 

A-Site of coding gene _ 

Temperate phage-* only in lysogenized strains 


Cl.tetani 

Plasmid 





1. Diphtheria toxin’s 

receptor-binding domnin 

(B) binds host mombrono. 


Receptor 

mediated 

endocytosi 


1.1 uxemu 

i 

ii.8 types :A-H 


A,B&E cause ds in humans 


Hi.Destroyed by heating 


at 100C for 20 m 





f 3. Catalytic subunit A is cloavod 

I but held to the B subunit by 
I disulfide bonds. Endosomo 
I vesicle acidifies; the disullide 
bonds are reduced. 


4. The trnnsmombrnno domnin 
facilitates passage of the 
catalytic A peptide through tho 
vosiclo membrane. 





•EF2 

-ADP-ribose 


5. Tho catalytic A domnin 
ADP-nbosylnles 
elongation factor 2 (EF2) 
This halts protein 
synthesis and kills tho cell. 


Elongation ceases. 


Nascent peptide 


B subunit binds to receptors on host cells: 

Throat,nerves (peripheral&cranial) and heart 

a 

Endocytosis of toxin 
A subunit © enzyme peptide chain 

elongation Factor 2 (EF2) 

G protein synthesis 

_ Cell necrosis 


Binds to cranial & peripheral 
presynaptic nerve endings 
© acetyl choline release 
Flaccid paralysis 

(level A Biological warfare weapon) 


; 


Spores vegetate &produce toxin 

| Spreads through nerves 
Bind to receptors on nerve endings 

^ Retrograde axonal transport 

Reaches AHCs 

* 

© release of GABA & glycine 

1 

Generalised spasm 

(T etanospasmin) 







































































tetanus 


Cl.tetani 


Cl.botulinum ► botulism 


C.diphtheria 


Depends on wound distance from CNS 


( Food poisoning ) 


lw in neonates 


8 d in adults 


Pain in or around wound 


No GIT Sym (vomit.or diar.) 


Malaise & moderate fever 

1-Peripheral 

i.Paralysis of arms &legs ii.Respiratory &cardiac failure 


1-Lock jaw (trismus) 


Inability to open the mouth or swallow 


C-Neural 

Manifestations 


MYOCARDITIS 


V Sardonic smile (rhisus sardonicus) 


Descending 


+ Myocarditis 


2-Cranial 


i.Diplopia, squint & dropping lid (occulomotor affection) 


2-Severe muscle contractions 

Broken bones & convulsions 


ii.Difficulty in speech & swallowing 



















































































tetanus 


Cl.tetani 


Cl.botulinum ►botulism 


C.diphtheria 


( Food poisoning ) 
Wound botulism (rare) 
Same Cl.picture 


Descending spasm of respirat. ms 

Respiratory paralysis 


1- Pseudomembrane on tonsils, 

&cervical LN++ 


pharynx 

Extension to larynx 

M 

suffocation 


D-Other 

Manifestations 


2-Cutaneous (in tropical areas) 
Infected opened wound 
Ulcer covered 
by pseudomembrane 

















































B-Antibiotics 


Penicillin or Erythromycin 

jorg.& toxin production 


C-Other measures 


Tracheostomy 

In suffocation 


1-Wound debridement 
left open with with loose pack 
2-Benzodiazepines : control spasm 
3-Pt is placed in a dark room -.avoid excitat. 

4-Adequate fluids &nutrition: 

Due to high catabolic rate 


Ventilation: 

by mechanical 
respirator 


























































r Hiohtheriae 

Cl.tetani 

Cl.botulinum 1 

I: A-Active 

jl Immunization 

DPT: Diphtheria &Tetanus toxoids + Killed pertussis oig. 

NO jl 1 

|| l-Preparation 

I of toxoid 

Formol toxoid: 

Fluid broth culture of toxigenic strain + formaline —► eliminate toxicity 

+ 

Aluminium phosphate adjuvant —► t Antitoxin production 

1 

j 2-Administration 

•/ IM : 2,4,6 ms 

■/ Booster doses at 1.5 &5 yrs 

Booster every 10 yrs ,but 

without pertussis (DT) to avoid allergic encephalitis 

1 



y Booster doses to pregnant $ 

Prevent tetanus neonatorum 

| 

B-Passive 

Immunization 

NO 

Human antitoxins :500 units 

Wounded persons not previously vaccinated 

j N ° jl 

C-General 

Measures 



1 i.Proper canning j 

ii.Heating of home can.F 

Toxin inactivation 

D-Measures to 

contacts 

Penicillin 1 doselM 

± booster toxoid dose 
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Histoto xic G 

Source «S& Modes of infection 


bacilli 


B-Mode of 
infection 


Cl.perfringes 

Domestic animals 

Org.is present as intestinal flora 

■ 

Spore formation •£ 

Spores are present in: 


Soil,street dust&air in operating theatre 

Spores contaminate deep lacerated wounds 

e.g crush injuries,post operative 

Vegetation 




- 

Clean wound 

Gangrenous wound 


B.anthracis 

(Aerobic Spore Forming Ba cillus ASB) 
Animals: cattle & sheep (Zoonotic ds) 

Shed org.in environment 

Spore formation 






Contact with diseased animals or their dead bodies 

Contact,inhalation or ingestion of spores 



Cycle or Ant hrax 

Cutaneous 

Biting Fly 

From Infected 
An imal 


_ ingest 




L 




Veg efestive 
Forms 

£Anima I 


e comp osit ion) Anthrax Spores 


Used in biowarfare 

(biological weapon) 






























Virulence factors 




Clostridia perfringes 


A-Toxins 


C.perfringens 

mtarolffidn 


SH-activated 

hemolysin 


Hepatoeyte 


Cseptiaun 

a-toxin 


Endothelium 


1-Alpha toxin 

(phospholipase C or lethicinase) 
Splits lethicin of CM —► cell death 
Main cause of toxemia 
2-Theta toxin : O 2 labile hemolysin 
Toxic to heart muscles 
3-Enterotoxin 
Heat labile produced by 
some strains of C1.nerf.tvpe A 
Food poisoning 


B-Other 


Spreading enzymes 

i.Collagenase 

ii.Hyaluronidase 

iii.DNAse 


PINA 


v* 


B.anthracis 


Anthrax toxin :A-B toxin 
i.B: Binding 

Protective Ag: 

Abs against it neutralize the toxin 

ii.A: Active 

Edema factor Lethal factor 


yr ■ H 

* exotoxins 

LF 


EF 


receptor (ATR) 


PA 


PA-heptamer 


endocytos's 


ATP 


furin 


UJJyQ^iCAMP calmodulin(CaM) 


Capsule 


i. Polypeptide 
(glutamic acid) 

ii. Antiphagocytic 

iii. Poorly antigenic 


r 5 





























































































Cl.perfringes 


Pathogenesis&Clin-featur, 

Gas gangrene ( Myonecrosis) 

Dead tissues create anaerobic focus 

* 

Multiplication of org 

A-Saccharolytic group 
Perfringes Oedematiens Septicum 


with spiky herbs 


sticked to wool by 

Wool sorters 


through abraisions of: 

♦ Hide porters 


Spores enter 
deeper tissues 


Ferment glycogen in muscles 

M- 

Separation of muscle fibers from its sheath 

Necrosis due to cut of blood supply 

: Crepitations &spongy cake consistency + 


Pain & cellulitis 


♦ Farmers 


♦ Veterinarian workers 


B.anthracis 1 

__ _—- 1 

Clinical forms of antln 

•ax 

Cutaneous A. 
(Malignant pustule) 

Inhalation A. 
(Wool sorters ds) 

Intestinal A. Ill 

(very rare) l| 


A-Mode of inf. 

¥_U^.l^.l-lrkn /-vf onAfPC 

Invest, of snores 11 






































































B.anthracis 


Cl. perfringes 


Inhalation A. 


(Malignant pustule) 


Germination of 


Spores are engulfed 


Dark pustule 


spores 


by alveolar MQ 


surrounded by edema 


Abdominal pain, 


Germination in med.LNs 


Necrotic ulcer 


vomiting & 

bloody diarrhea 


Hgic mediastinitis 
& pleural effusion 


Septicemia 


Septicemia 


Fatal septicemia 


(90% mortality) 


Ptoura* Effusion 


F iidl'i'il 


D-Shock : due to toxemia 


C-Jaundice : due to hemolysis 


B-Proteolytic group 
Hisolyticum Sporogenes 

Digest necrotic muscle fibers 

* 

H2S production 

C.P.'black color & bad odor 








































































Prophylaxis & treatment 


I-Treatment 

A-Antibiotics 


B-Other 

measures 


II-Prophylaxis 


Penicillin + Metronidazole + Aminoglycosides 

( due to mixed infections) 


1-Surgical debridement of wounds 
2-Hyperbaric O 2 to affected limbs 

l-Antibiotics:in contaminated wounds 

2-Adequate cleaning & debridement of wounds 
3-No toxoid &antitoxins are unreliable 


B.anthracis 


1-Penicillin:drug of choice 
2-Ciprofloxacin :in bioterror attacks 


l-Ciprofloxacin:in bioterror attacks 
2-Protective clothing & gloves 
3-Human anthrax vaccine: Protective Ag 
/'. Cell free vaccine 

ii. Recombinant vaccine 
4-Animal measures 

i.lncineration or burning of animal carcasses 

in lime 

ii .Regulations on importation of animal hides 

iii. Live attenuated vaccines 
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C. diphtheria 

Cl.botulinum 

Cl.tetani 

Cl.perfringes 

B.anthracis 11 

Hf~ Diagnosis is based on CLpicture 

Ilfe'f-B ■ ' flj 

Ttt with antitoxins should never be delayed until laboratory results 


1 J 

I Supported by: 

i.Histoiy of 

contacts 

ii.Lack of immunization 

iii.Travelling to 

endemic areas 


WHO definition of adult tetanus: 

Trismus or Rhisus sardonicus 

or Painful muscle contractions 

(even if pt can't recall the wound) 


Swab from: 

i. Throat. 

ii. Nose. 

iii. Skin 

Taken before ttt 


1-Food remenants or 

gastric contents by lavage 
Emulsification in saline 
Centrifugation 
Supematent + Deposit 

2-Serum 


Deep wound exudate 
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B.anthracis 


C.diphtheria 


Rectangle in chains 


Clostridium 


Leishman 


MacFadyean 

(polychrome 

MB) 

Blue bacilli& 

pink capsule 


stain 


Deep violet bacilli 
&faint violet cap. 


•ms 


II-Direct film, stained with Gram stain 

(Suggestive for diagnosis,but negative result doesn't exclude ds) 


Stain 


Club 


Chineese 


> * 


weakly: 


letter 


shaped 


appearance 


Long, 


thin 


2-Capsulated 


curved 


2 - Volutin granules 

f- t 

Beaded appearance & metachromatic 
Methylene blue Neisser stain 

Red Purple 

(org.is blue) (Org.is_) 


























































































Cl.perfringes 


Cl.botulinum 


2-Nagler's reaction (rapid) 


Deep wound exudates is 


inoculated in egg volk agar 


1/2 control: 

with antitoxin 


Opalescence 
by a toxin 

(lecithinase) 


opalescence 


of toxin : Toxigenicity tests 


Ill-Detection 


C.diphtheria 


2-PCR : detection of Tox gene 


In supematent 

?op/d diagnosis in bioterror attacks 


+ve PCR is suggestive of Diphtheria 

in case of- v£ culture after antibiotic ttt 


3-Eleck's test: precipitation 

Strip of filter paper containing antitoxin 

is put in center of serum agar plate 

u 

Tested colony is cultured at right angle 

T.ine of precipitation 


ELEK test 


Filter paper strip with C. diphtheriae antitoxin 

^ - ,,ne 

/ —Known toxigenic C. diphtheriae 


Known nontoxigenlc C diphtheriae 


4-Tissue culture test 

Culture of org.on agar over tissue culture cells 

Killing ofcejls by toxin 


























































C. diphtheria 


5-Animal pathogenecity 


Cl.botulinum 


Guinea pig 




3-Animal pathogenecity 



Supernatent is inoculated in mouse 

Dies from flaccid paralysis 

a 

Typing of toxin 

Rv neutralization with specific antitoxin 
Protected mouse with antitoxin will not die 



Cl.tetani 


B.anthracis 


Animal pathogenicity 


Culture is injected in mouse 


Ascending spastic paralysis 


starting in injection site &tail 


ill > 

(spasic tail) 


Cf |li|p Si 


PCR: detects tox gene 
Rapid diagnosis in biowarfare 




Support diagnosis 


Determine if the pt is immune or susceptible 
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Culture on Robertson coocked meat 


1-Basic: Nutrient agar 

Rough &fimbriated colonies 

Medusa heac[ appearance 


Blood agar 

In anaerobic gas pack 


system for 48 hrs 

P hemolysis due to: 


2-Enriched media 


i.BIood agar 


theta toxin 


hemolysin 


tetanolysin 


No hemolysis 


To exclude p hemolytic Streptococci 


ii.Loeffler's serum 
Rapid growth : 12 hrs 


C.diphthriae 

B.anthracis 

Cl.botulinum 

Cl.tetani Cl.perfringesll 


o 2 

A-CC 

& 



Obligate aerobes & OT:37C 


Obligate anaerobes &OT.37C 11 













































































C.diphthriae 


B.anthr. I Cl.botulinum 


Cl.perfringes' 


3-Selective media: 

Blood tellurite 
Slow growth:48 hrs & 



* 

Gravis 

(severest) 

Grey 

colonies 

\ 

Mitis 
(mildest) 

Black 

colonies 

—* 1 —--- 

Intermedius 

(intermediate) 

Greyish 

black 





. L 



Y-Identification 




1 C.diphtheia 

B.anthracis 

Cl.botulinum 

Cl.tetani 

Cl.perfringes 



A-Film stained with Gram stain 





As before 


G+ bacilli + detection of unstained spores 


Central 

& non bulging 
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V 


Subterminal 

&non bulging 



Terminal & bulging 

Dru m stick appearance 

v r£,\“ 

i i O 

- /»\ r x ^ 


Subterminal 

&non bulging 






































































































B.anthracis 


Cl.botulinum 


Cl.tetani 


B-Biochemical reactions 

1-Sugar fermentation 


i. All ferment G&M 

ii . Gravis ferments 
glycogen& starch 

~No~ 


GMS 


G&M 


NO 


Slow 

Inverted fir tree 


2-Gelatin liquefaction 


by A,B&E 


NO 


3-Litmus milk 


N o 


effect 


■flit*-"' 4 -H 2 S production 

I “ Ve 

+ve by A,B&E 


5 sugars 


Stormy 

clot 




ve 


C-Animal pal 

thogenicity 

Guinea pig 

Mouse 

Mouse 

Mouse 

1 

Spleen is enlarged & blood is dark 

Animal dies frornsepticemia 

Org.is isolated from heart blood 

Stained with Leishman stain 

Toxin 

detection 

Toxin 

detection 

19 

SC inj.of 

culture supern. 1 

Spreading 

gangrene 
































































































Enterotoxic G +ve bacilli 





Food poisoning : Cl.perfringes type A & B.cereus 


Pseudomembranous colitis : Cl .difficile 


Food poisoning 


Cl.perfringes type A 


Bacillus cereus (in grain & vegetables) 


Pathogenes i s 



A-Diarrheal form 

1-Ingestion of precooked meat: 

i.Contaminated with heat resistant spores 

1-Ingestion of contaminated me 

Containing org. 

at 

ii.Allowed to cool in a temperature 

suitable for org.multiplication 

' 2-SporuIated org. produces 

enterotoxin in intestine 



2-Org.forms toxin similar to that 

of Cl.perfringes type A in intestine 


B-Emetic form 


1-Ingestion of lightly cooked food: 
e.g Chinese dishes (fried rice ) 



2-Food contains preformed enterotoxin 

Similar to that of Staph.aureus 


Clinical features 


1-Incubation period 


12hrs 

8-16 lirs 

6 hrs 

2-Diarrhea 

3-Fever & vomiting are rare 

2-Watery non bloody diarrhea 

2-Severe vomiting 

3-Abdominal pain 


Other ds caused by B.cereus 


Eye ds: Keratitis&post operative ophthalmitis 


IS pts : Endocarditis & meningitis 
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Laboratory^ diagnosis 


Cl.perfringes type A 


B.cereus 



I-Specimen 


Stool or food remenants 


Food 


II-Direct film stained by Gram stain 


High n= of Gram +ve bacilli || 

Ill-Detection of toxin 

By ELISA 

Ill-Isolation of org.on blood agar 

Anthracoid colonies —► Differences between B.anthracis & B.cereus 


B.cereus 

B.anthracis 

1- Gelatin liquefaction 

Rapid 

Slow —►inverted fir tree 

j- 1 — 1 -| 

2- Hemolysis 

+ ve 

-ve 

3-Motility 

+ ve 

-ve 

4-Capsule 

-ve 

+ ve 

5-Animal pathogenicity 

-ve 

+ ve 

6-Penicillin sensitivity 

-ve 

+ ve 


Other medically important Bacillus species 


Testing efficiency of sterilization 

f--- > 

Spores of B.stereothermophilus B.subtilis 

Efficiency of autoclave (biological indicator) Efficiency of ethylene oxide 


Antibiotic production 
Bacitracin & polymixin 
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Cytotoxicity on tissue culture 

Q bv specific antitoxin 

( gold standard) 




£:} 
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Sigmoid colon^' V^i?v\ 
Scope* ' **' r' ' * ~ v =*^ 





" 1 • " 






















































Listeri a monocytogenes 

Pathogenesis 

A-S O I 

Present in nature : plants,soil,water & GIT of animals 

B-M O I 


Ingestion of contaminated food from infected animals (Zoonotic ds) 

Unpasteurized milk & contaminated vegetables as coleslaw 
(Theorg.can replicate in refrigerated food at4C) 
C-Virulence factors & spread 
1-Facultative IC org.: survive in 




/ 1 / 7 Q Epithelial cells 

2-Listeriolysin 0 (hemolysin) : main VF 
Allows org.to escape from host cell vacuole ( phagosome) 
Rapid division in cytoplasm & attachment to cytoskeleton protein 
Transfer of bacteria to adjacent cells 

Cell to cell transmission 



























































Clinical features: Listeriosis 
I-Neonatal ds 


Early onset ds 

Acquired transolacentallv (in utero) 

f- 1 

Abortion Granulomatous infantiseptica 

* IU fetal death Living neonate with: 


At birth 


Late onset ds 

Acquired 

V -1 


If Listeria food poisoning occurs- 


* Death after delivery 

(Frequent) 


* Abscesses 

4 Granuloma in multiple organs 


Immunocompetent pts 


Soon after birth 

thosnital oers.) 
| 2-3 ws 

Neonatal meningitis i 
Septicemia 

II-Adult ds __ 

? 

Pregnant $ 


to estinated bacteria 
voline of 10 3 cfu/g is 
needed to produce 
syisptoTiS in a health) 
adult. (Sptons appear 
lith ingestion of 1.000 
cfu/g in the case of 
liquids, such 


| Dissemination 
j) from intestinal tract 


j 




... Pregnant wan Elderly person 


average adult 


□A 


1 : 


Cold synotcos itrcniM oi piicrti iw»indeiiii 
Kiscarriaee Death 


IS pts & elderly 


Asymptomatic 

(usually) 


* GIT disturbance 

* Chills &fever 
(due to bacteremia) 


f ■" 

As 1C pts 

(usually) 


* Abmtion 

* Premature delivery 
4 Peurperal sepsis 

Treatment 


Meningitis+ Septicemia 

( leading cause in cancer 
& renal transplant pts) 


Endocarditis 


Neonatal or adult listeriotriosis 
Ampicillin 


~ V 

Meningitis 


Ampicillin + Aminoglycoside 


Trimethoprim-Sulfamethoxazole 
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Laboratory diagnosis 
I-Specimen 


Bloods blood culture CSF —► Centrifu gation 

II-Direct film stained with Gram stain 


Short 


G+ve bacilli 
In pairs 


Differentiated from cWin Corvneforms by 

I C * tumbling motility at 22C 

Ill-Isolation & Identification 


f ♦ 

CC Culture media 

Facultative anaerobes & OT :37 Blood agar —► P hemolysis 


Catalase +ve 

Differentiate it from 
Strent.asalactiae 


Coryneform bacilli (Diphtheroids) 


Sites & Disease 



Normal flora -►Ds in IS pts (opportunistic) 


Aerobic 


C.ulcerans 

Skin 


Gxerosis 

Conjunctiv a 


C.pseudotuberculosis 

RT 


Wound inf. Eye inf. 


RTI 
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Anaerobic 


Propionibacterium 

Skin 

Produce lipase &chemotactic F. 
Inflammation -►Acne vulgaris 


Strongly G+ve 

Short bacilli 
in parallel rows 

pallisade 


Can grow on 

Nutrient agar 



j. 


V' 








































































Mycobacterium tuberculosis complex (MTC) 


Mycob.TB 

TB in human (only reservoir) 


Mycob.bovis 
TB in cattle 

-M- 

Can cause TB in human 



My cob .leprae || 

Can cause 

Human ds 

Leprosy fl 


Mycobacterium tuberculosis complex.: MTC 


Cell wall structure & Ags 

4 -» 


(LAM) 


High Lipid contents 

X 


Proteins 


No staining by Gram 


Acid & alcohol fastness 

Pathogenesis 


Open pulmonary case 
Mycob.TB 
Inhalation of 
aireborn droplet nuclei 
or dust particles 


I-Source & Mode of infection : (of pulmonary T.B .1 

1 


Infected cattle : Zoonotic ds 
Mycob.bovis (2% of pulmonary TB) 
Ingestion of contaminated milk 

| Mesenteric LNs 
Lung by blood or lymphatics 


PtlkrcrjJpci 





































II-Virulence factors No Exotoxin (non toxigenic) or capsule 

IC survival & multiplication in MQ CorcLfactor 

due to high lipid contents (mycotic acids) Bacilli grow in parallel groups cd cords 

Ill-Bacilli have 4 potential fates^ 


—J 

Multiply 


bvIR 


IkTB 


Become dormant & remam_asymptomatic 

Latent TB or Progress tn symptomatic ds. 


Proliferate after latency 

» 

Reactivation or post lrv ds 


IV-Pote ntial fates & forms _ 

A - Iry TB —► Formation of lry complex (90% of inf.people)—| 


Inhalation of org. to bronchi & alveoli 


-m- 

Engulfment by alveolar MQ 

r- — — — — — — — — — 

The majority are destroyed or © Some survive & multiply 


-Ghon's focus & LN ++ 


IR contains bacilli—► No disease (TB inf. not ds) 

* ... 
Latent infection Or Symptomatizmg ds 


B-Latent TB infectio n (LTBI) 


CMI surrounds lry lesion by granuloma to limit infection 
Although infected,individuals don’t : 

Have TB symptoms'****^''''* Spread inf. to others 
Iry complex resolves & Tuberculin test becomes +ve 
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Org. remain dormant (due to! hr- & anoxia) but viable ► Can be reactivated later in life 



































B'- Progressive Iry TB : minority of cases (esp. infants) 

-I - 


The org is carried by thoracic duct 

Dissemination 


► bacteremia 



Meningitis Kidney Spine(Pott's ds] 


Focus ruptures into BV 
Military T.B. 

Numerous granulomata 
throughout the body 


C-Post Iry TB (10% of TB inf.) 


f - 

Causes 


"frisk in 


f- 

Reactivation 

of dormant TB bacilli 


Reinfection 

in IS pts 


1 st 2 yrs 

after Iry infection 


- 

HIV infection with 
CD4 count <500/mm 3 


Clinical Manifestations of T3 


A-Systemic effects 

B-Pulmonary TB 

1-Night fever & sweating 

1-Productive cough 

2-Loss of weight 

2-Hemoptysis 

3-1 WBC count & anemia 

3-Abnormalities in X rays 


C-Extra pulmonary TB 

Disseminated in IS &young children 

Genitourinary,meningitis & Musculoskeletal 
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B-Fluorochrome procedure 



Auramine-rhodamine dye (faster ) 

Ex.by Fluorescent Microscope 


Significance 

Stain living & dead bacilli if +ve 

( more sensitive ) Confirm by acid last stain 



III - Mucleic acid amplification 
MethodrPCR ^ ^ 


Chromosomal DNA 


rRNA 

Mycob.TB direct (MTD) 


rV-Cult«re & Identification. 
A-Sputum processing 


Significance 
Most sensitive Rapid 



Liquefaction 

NAT.C 

(N acetyl L-cysteine) 


MUCOLYTI 

AGENTS 




Decontamination 

NaOH Q flora 

IN WINTER 


X 


Centrifugation 

Conc.of org.in deposit 



NB Sterile specimens as CSF don't need decontamination 


























B-Isolation ( Obligate aerobe) 

1-Traditional media ^ 


4 

Solid 


Better growth 


Egg based 

Lowenstein Jensen 

Slowest (2-4 ws) 


Agar based 



Middle brook broth 
Z Faster 


2-Commercial Broth system : after decontamination by PANTA cocktail 



Automated BACTEC TB system 
Org.utilizes 14 C labeled palmitic acid in broth 

Quantitativ e') 


Microbial Growth indicator tube (MGiT) 

Org.consumes 0 2 in broth 



Stained with ZN to detect AFB 
•S Fast: 7 davs 




Film stained with ZN 
Bacilli form serpentine cords 


C-Identification 

t 


Sensitivity to PNB 

(p-nitrobenzoic acid) 



PANTA: Polymixin Amphotrecin Nalidixic acid Trimethoprim Azlocillin 



Glowing 


Detected by UV lamp 
Z Fast 


Molecular methods 
PCR * x Probe 































Tuberculin Skin test (TST) 


Interferon y release assays (IGRAs) 


I-TiiTberculin skin, test (TST) 
A-Immunological basis 


f- 

Method 

ID inj.of 
0.1ml of PPD 
containing 

5 tuberculin units 


- ? - 

+ve result 

Indurated area 
after 

48-72 hrs 


- * 

Etiology 

Delayed hypersensitivity 

following : 

i.Previous exposure to org. 
ii.BCG vaccination 


Mechanism 

PPD + presensitized Thl 

TNFv&TNF 

-i- 

Attraction &©of MQ & PNLs 


Diagnose LTB1 only where 
BCG isn't given routinely 

(Doesn’t differentiate between 

active ds, latent inf. 
or vaccination) 


B-Limitations 

-J- 


False +ve 


BCG 

vaccination 


Infection with 

atypical 

mycobacteria 



Impairement 

ofCMI 

anercjy 



Miliary 

TB 
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C-Indications 


Routine TST isn’t recommended 

Targeted tuberculin testing to groups (mention 1&2) with higher risk 

of acquiring Mycob.TB inf. _ For reactivation of latent TB 


+ve reactors receive ttt for LTBI 


D-Interpretation 


Groups 

Diagnostic cut point II 

(+ve reactors needing ttt) 

1-Great risk of developing TB ds if infected (bad immunity) 

Induration > 5 mm 

♦Recent close contacts 

of TB case 

♦HIV 

infection 

♦Immunosuppressive ttt 

|CMI 

2-T risk of infection with TB,but with no RF to develop dsfgood imm.) 

Induration > 10 mm 

1 

♦Laboratory 

personnel 

♦Drug 

users 

♦Children < 4 yrs 

exposed to high risk groups 

3-No risk factors for TB (+good immunity) 

Induration >15 mm 

II 33 






































Il-Interferon y release assays (IGRAs) 

1-PT 


Principal 

Blood tests that 
measure IFNy 
released by 
presensitized T cells 
in response to 
@ by specificTB Ags 



Indications 


Similar to those of TST, but preferred in: 


i.Persons who received BCG vaccine 
ii.Children < 5 yrs 

iii.Persons with poor rate of return 
to read TST results 



Measure IFNy concentration * 
Quantiferon -TB cold 

(QFT-G) 

qHp ma ypcmnic 

Interferon Gamma Release Assays (IGRA): 
An Alternative to TST? 

• Principle: Measure interferon-gamma (IFN-y) produced by 
sensitized T cells stimulated by TB antigens 


i. No false +ve result 
after BCG vaccine 

ii.Single pt visit 
iii.Results after 24 hrs 


ii.Expensive 

iii.Sample processing within 16 hrs 
(WBCs are still viable) 34 





















































Prophylaxis 


A-Specific 


f- 

Vaccine 


Type&Effect 
ID Live attenuated 

Create a 

controlled focus 


(Bacille Calmette Guerin) 


Indications 


Recombinant 

DNA 

Better 


Preventive therapy 
Tttof 
latent TB 


Children 

in 1 st 3ms 
of life 


Tuberculin -ve 
persons 
exposed to inf. 

B-General 


Animal measures 
Pasteurization Destruction 

of milk of infected cattle 


Human measures in heath care settings 
Rapid detection Aireborne 

&ttt of persons isolation precautions 

suspected or having TB in hospitals 

Causes of emerging of TB os a leading infections killer 

Dramatic spread of Shisha smoking 

among youth 

Transmission of TB if 2 or more smokers 
share the same pipe 


T incidence Emergence No new drugs 

of HIV of for ttt 

multidrug resistant 

strains 























A-TB dis ease 
1-Rules 

The org.is IC & metabolically inactive (dormant) 
Prolonged duration : 6-9 m 


To avoid toxicity &emergence of resistant strains 

(Chromosomal mutation) 

Use combination of 2 or more drugs 

2-Drugs 


To avoid non compliance 

DOT (direct observation ttt) 

Pt takes ttt under observation of HCWs 



1 st line 

tRifampicin (RIF) 

♦ Isoniazid (INH) 

♦Pyrazinamide (PZA)&ethambutol (EMB) 


Resistance 


Toxicity 

3-Regimen 


2 nd line 

* Fluroquinolone (best) 

4 Cycloserine &PAS 

4 Kanamycin,amikacin,capreomycin (injection) 


Initial phase : 2 ms 


IIMH daily or twice/w for 6-9 ms 



Continuation phase:4-7 ms 


4/ risk of progression to ds 


C-Resistant strains 


Types 

Management 

Multi drug resistant (MDR) 

Extensive drug resistant (EDR) 

Perform drug susceptibility test 

R.to INH &RIF 

36 

As MDR + R.to fluroquinolones 
+ R.to 1 of the 3 injectable 

Use combination of 4 drugs 

including 2 lld line e.g Levofloxacin 












































Mycobacteria other than tuberculosis (MOTT) 

1-Differences from M.tuberculosis 


Saprophytes in soil & H 2 0 


Resistant to most antiTB drugs 


Tlf-like 

Pulmonary & non pulmonary ds 


II-Some cause opportunistic ds in man 

--J--- * 

Localized 


Disseminated ds 

(especially in AIDS ) 


lymphadenitis 

Ill-Classification 

According to rate of growth & pigment production on U medium 
Slow Growers :10-21 days 4 ~ * Rapid growers:3-6 days 

A-Slow growers 

Classified according to pigment production 


Photochromogen 


Schotochromogen 


Non chromogen 


Pigment 

production 


In light 


In the dark 


No 


Example 


M.kansasii 


M.scrofolaceum 


M.avium intracellulare (MAC) 


Ds 


TB-like ds :lung&systemic 
especially in IS 


Cervical LN++ 




Disseminated ds 
in AIDS 

(when CD4 count < 50/mm 3 ) 
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2ry pulmonary infection 


Site 

Smegma 

(sebaceous secretions 

under penile foreskin) 



B-Rapid growers 
1-M.fortuitum 


Infection on prosthetic valves 
2-M.smegmatis (phlei) 


Wound infection 


Importance 

Contaminate 
urine specimen 

False +ve results 

of urinary TB 

. i 

WNOcn or iurrCTioM l ) 


Differences from M.TB 


f- 

Stain 

♦ Less acid fast (5%) 

♦ Non alcohol fast 

♦ Stained with Gram 


u: 




IY-Laboratoy diagnosis 
1-Detection of nucleic acid : PCR & Probe 
2-Isolation {^Identification 

Culture on media for M.TB 

Heavy growth 
Identification by 


Rate &temperature of growth 


Grow 

on 

nutrient 

agar 


>Jnt pathogenic 
to 

laboratory 

animals 



Pigmentation 


BR 
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Mycobacterium leprae 

C linic al forms of leprosy 

Depends on degree of CMI 


1-CMI 


Tuberculoid type 


2-Lesions 
(cooler tissues : 

Skin,MM &PN) 

3-C1.P 


f 

Mild fonn 


Intact 

Lepra bacilli 


" > 

+ve 


(chronic) are scanty Lepromin test 

Skin &PN are infiltrated with 

lymphocytes &epithelioid cells 
Nerve destruction 

Hypopigmentation 

Thickened superficial nerves + loss of sensation 
(few nerves are affected) 


Prevention 


Identification & ttt of cases 



Chemoprophylaxis 
Rifampicin contacts with case 

Treatment 

Dapsone + Clofazimine+ Rifampicin 


































Laboratory diagnosis 
A-Specimen 


Scrapping from nasal mucosa or skin lesion 

B-Acid fast staining 


Skin biopsy from ear lobe 


Method 
Modified ZN stain 

(5% H 2 S04) 

Less acid fast than M.TB 
Resist decolorization with 5%, 

not 20% 

5% 


Result 


Org.is acid&alcohol fast 
Red 1C bacilli in groups 
in a blue background 
diagnostic 


Significance of Morphological index 
% of well stained (viable) 

to poorly stained (dead) B.] 

Used to follow up ttt 

l in successful ttt 


m 



Assess CMI 


C-PCR 

D-Lepromin test 

1 - 

Differentiate between 

tuberculoid (+ve ) &lepromin (-ve) type 
B-Animal propagation 


In footpad of mouse 

Granulomatous lesions with limited multiplication 

Determine viability oforg. in biopsy 

-*£33 



M.leprae can’t grow on any bacterial or viral culture 



Indicates past or recent exposure 

to M.leprae 


In arniadillo 

Wide spread multiplication 































^ctinomycetes :G+ve branching 


nocardiosis 


Nocardia 


| Actinomyces —^actinomycosis 


Environmental saprophyte 


A. israelii is a norma flora in 


Habitat 


❖ Mouth 4Upper RT 4G1T 


Oppurtunistic org 


Cause ds in IS pts 


Endogenous 


Bronchopulmonary 


By N.asteroids 

Inhalation 


i.Fever&WL 
ii.Lung cavitation 

iii.Chronic 
lobar pneumonia 


1-MOI 


2-C1.P 


if mucosal barrier 
is damaged 


Anearobic niche 

Multiple abscesses containing 

yellow sulfur granules in: 

(macroscopic colonies of org.) 

i. Cervicofacial: most common 

ii.Abdomin-pelvic 

iii.CNS 


Cutaneous inf. 

(Actinomycetoma) 

Rv N hraziliensis 
Traumatic introduction 
into SC tissues 


Granuloma 

in lower extremities 
Sinus discharging pus in skin 
(no sulfur granules) 

© Must be di fferentiated from 
Mycetoma of fungi 
(Madura foot) 

doc-stock 

health— 


















































Nocardia 


Actinomyces 


Laboratory diag, 


Sputum or pus 


A-Specimen 


1-Gram stain: G+ve branching bacilli 


B-Direct 

examination 


2-Modified ZN stain (10% H 2 S04) 


Mycob.) 


nvmlic acid, as 


Acid fast bacilli (CW contains ff 


For tissue sections 


Aerobes &OT:45C 


D-Identification 


Treatment 


DIF&BR 


1-Coamoxiclav: 4 ws 

2-Sureical debridement 


l-Sulphamethoxazole-trimethoprim 

2-Surgical drainage 


C-Isolation 


Anaerobes &OT:37C 


1-CC 


2-Culture media 


Blood agar 


Blood agar 

M- 

Anaerobic gas pack system 


2ws 


I 2ws 

i • 

Spider colonies »\ . 


Special colonial morphology 


m 


' v- ' 
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MCRC 


Chlamydia 


Rickettsia 


Coxiella 


M.pneumoniae Genital M. C.pneumoniae C.psittaci C.trachomatis 

(serotypesA-L) 
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Overview of diseases 

R T I A MeffiiHgi 4is 
A-Lung &Memnges 


r 

H.influenza 


r 

Meningitis 


Typical pneumonia 


— -* 

Bordetella 

f ‘-- ♦ . 

Tracheobronchioles Whooping cough 


B-Atypical pneumonia 


f ““ 

Legionella 


Non zoonotic 
Myc.pneumoniae 


Chl.pneumoniae 


Zoonotic with no insect vector 

f--> 

Chl.psittaci 


Coxiella 


A-Non gonococcal urethritis 


Genital Mycoplasma 


Chl.trachomatis (D-K) 


B-Genital ulcers 


Treponema 
Chancre (Syphilis) 


H.ducryei 
Chancroid (soft sore) 


Chl.trachomatis (LI,2,3) 
Lymphogranuloma venereum 




































Eye ds 


H.aegyptius 

Conjunctivitis 


Chi. trachomatis 


Trachoma (A,B,Ba,C) 




Inclusion conjunctivitis (D-K) 


I ‘ 

Brucella 


Borellia causing IF 


V 

Y.pestis 


A fs fvj-rtf-.-j<n wb g yTti-Migg l'fci-B & Jaundice 


Leptospira 




Fraectsella 



Pasteurella 


SMm lesion 


f 

Rickettsia 


Borreiia causing Lyme ds 






















ribosyK 1-Dribltol phosphate 

(po»yribosyhib»tol phosphaut-PRP) 


(Lqoqqsu 

KLonofflOflOODg® 



type b 
polysaccharide 
capsule 


f 

Polyribitol 

phosphate 


Agenic structure & Virulence factor 

1-Capsule : ma in VF _ 

? 


Classifies virulent strains into 6 types : a-f 
Type b ( Hib) is the most pathogenic 

2-LPS 

Inflammation 


Anticapsular Abs 

Enhance phagocytosis 

3-IgA specific protease 
Mucosal colonization 


Epidemiology 

Transmitted from person to person by inhalation 

Clinicul spectrum 

_ 1-Invasive infections by type b : in children frm n 5m -5yrs 

Meningitis PneumonU Epiglottitis Septic arthritis 

Most common Suffocation 

2-Non-invasive infections 
By non capsulated (non typable) strains : Respiratory flora 

j. -----—- T “ i 

▼ J . , .... , Pneumonia Sinusitis & bronchitis 

Ititis media (children) Pneumonia 

2 ry to pneumococci 2ry to pulmonary raf. AI1 ag g 

by Bordetella 4 


Haemophilus influenzae infections 


meningitis nvstbl 
otitis media ihMitvpaitt 
sinusitis inalypitfe) 

Epiglottitis (type b) - 
tfKhMtHORCttltil tnwrtypabhii 
hagteremlaiiypub)’— 
pneumonia 
Both typable& 





















o 



J*Ey=r=?SE=— 


mg cough 

Pathogenesis & Virulence factors 


B.parapertussis 


mild whooping cough 


B.pertussis infects tracheobronchioles 
1-Entry to RT : by inhalation 

2-Adhesion &Multiplication on ciliated cells of trachea and bronchi. By 

V 


Fimbrial heamagglutinin 


Pertussis toxin 


Normal ciliary 
movement 


Ciliary stasis 



o 


EZor-de-tGrfI-ai fss bacterium 

Filamentous hemagglutinin 
Pertussis toxin 


3-0 of ciliary movement & regeneration of epithelium 

By tracheal cytotoxin 

4-Irritation,necrosis & sloughing of ciliated epithelium Coughing. By 

T " f" " ^ 

Dermonecrotic toxin Endotoxin Pertussis &tracheal toxin 







































I s mucus 

Obstruction of terminal bronchioles 

H^Oflxia & convnlsionc 


cAMP that © normal cellular signaling.By 

-_P® r tpssis^toxin '.main toxin 

ucu c . . "4 . L _I.» !. 


'T' insulin 

* 

Hypoglycemia 


Lymphocytosis 


6-Capsule : antiphagocytic 

7- Bacterial pneumonia b y 2ry invaders 
H.influenza Staph.aureus 

Clinical picture (IP:2ws) 

1-Catarrhal stage 


Mild coughing & sneezing Highly infectious -►main SOI 

2-Paroxysmal stage 

Severs attacks of cough,followed by inspiratory whoop 
3-Convalescent stage 
Chronic cough lasting few ws 

4-Complications 


Cyanosis & convulsions 


Subconjunctival hge &vomiting 


































Treatment 


H.influenza 


B.pertussis 


Prevention 


A-Vaccination 


1-Meningitis & epiglottitis (fatal if not treated) 

3 gert.cephalosporins e.g Ceftriaxone 

(resistant to ampicillin) 

2-Non -invasive inf. 

i.Azithromycin 

ii.Amoxicillin-clavulonate 


Subunit conjugate vaccine 
Capsule type B (Hib) + carrier protein 


^Azithromycin or clarithromycin 

2-Symptomatic 
i.0 2 inhalation 

ii.Sedatives 
i ii .Bronchodilators 

1-Whole cell killed vaccine 

Given with Diphtheria &Tetanus toxoid (DPT) 


Children at 2 A6m s&booster at 18 ms - - 

Can cause allergic encephalitis if given after 5yrs 




Polysaccharide coating 


/ Potysacch&ridc matesute 
'linked te t pester 


W 

Mb eonjufl*** »ap.sr» 


t: Noe 49281 -400-1 O 

* Tetanus Toxoid, 

Reduced DipHtheria 
H Toxoid and Acellular 

H Pertussis Vaccine 

1 $ Adacel 


10 VIALS 
Dose each 



2-Subunit (acellular ) vaccine 
More safe 


For close c ontacts 


Erythromycin .for 5 days 









































































Zoonotic with no insect vector 



Coxiella burnetii 




Lipoprotein 
membrane 
<3 layer*) 

ctabol ites 


Ribosomes 


General characters of Mycoplasma 
1-They are the smallest free living bacteria 
2-They naturally lack CW 



Soluble RNA 


Pleomorphic 


Stained poorly with Gram 

Stained with Giemsa 
or Leishman 


Resistant to 

Antibiotics acting Lysozymes 

on CW 

e.g (3 lactams 


Don’t revert 

to CW forming 
bacteria 


3-Have trilaminar CM containing sterol 
Glassification. 


M.pneumoniae 


Genital mycoplasma 


L 


1 serotype with no antigenic variation 


M .homing || 


M genitalium | Ureaplasma ureo/yticum 













































f ““ 

Both 

DNA&RNA 


O IQ® 

of Chlamydia 

A-They are true bacteria not viruses, be cause of • 

Replication! Stain 

Simple binary ^ Giemsa 

fission ^ Leishman 


Structure: have 
~~J~ - 

Ribosomes CW similar 


Sensitivity 
to antibiotics 


to that of G-ve, 
but lacks PG 


B-Simulate viruses in 


T 


Obligate IC org. 


Cultured as viruses on 
Tissue culture Chick embryo 


Form IC inclusion bodies 


<©> xx 



(ft-D 1 


Ch .pneumoniae 


Ch.psittaci 


Ch.trachomatis: 15 serotypes 
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u C t iv e cycle 

1-EC elementary body ( EB) enters the cell 


Small 


Metabolically inert 


2-Converted into large metabolically 

active reticulate body (RB) 

-a- 

Utilizes host cell energy to reproduce by binary fission 
Site of replication appears as IB (detected by LM) 

3-Some daughter RB transform into EB exit the cell 


Infectious form: 

Transmitted from infected to non infected tissues in same person 
e.g Transfer of Chi. trachomatis EBs from affected genital tract to eyes 

Developmental cycle of C.trachomatis 


epithelial 
/ cell 



Y. PanneR 



;gjJUCO. 

The most important species is Leg.pneumophila 

■M- 

Important cause of community & nosocomial acquired pneumonia 

©ossBcsODsi ©qddpdocs'uiBB 

Causative agent of Q fever 
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-^P^^WToniae' 


1^1 



From water taps, 

airconditioning 


^ggP»gtroy aropiets : Inhalation of ^i, 



Inhalation of EB 
from 

infected persons 


No human to 
human transmission 

x 


Outbreaks of community 

acquired pneumonia 
(Walking pneumonia) 


Community acquired 

pneumonia 


Respiratory secretions 
& feces of 
infected birds 


Secretions &tissues 
of goat,sheep&cattle 

(score-like ccs) 
in environment 


Inhalation of 

infected dust 

from resp.secretions, 
feces&feathers 



♦ Inhalation of 

airborne particles 

♦ Ingestion of 
unpasteurized milk 

♦ Contact with 
infected placenta 



Occupational ds 

♦Pigeon breeders 
♦Workers in pets shops 
♦Poultry slaughters 


Occupational ds 

Workers with 
livestock 

♦> No vectors or 
i H to H transmission 


Preirention & control 


Legionella 


Coxiella 


l-'h chlorination of H 2 0 supplies&superheating of hot H 2 0 

2-A void stagnation of H 2 0 
3-Avoid cigarette & alcohol consumption 


Eradicate org. 
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1-Pasteurisation of milk 
2-Vaccination 

to exposed workers 
































































leg.pneumoph iln 


Cox. burned 


pneumoniae 


Chl.pneum.&psit 


1-Facultative IC 


1 -Obligate 1C organigms 


1-Attachment to ciliated cells of 


&multiply 


Survive 

in phagolysosome 


Induce formation 

of ILl&TNFa 


its presence in ameoba 
prevents endosome-lysosome 
fusion 


respiratory mucosa (non invasive) 


CD cilia 

Epithelial necrosis by producing 

H 2 O 2 &O 2 


(^W»difliQliinwophig»bi( 

pto$oeytow 


FMritaillhHHfc 


Severe 

inflammation 


Survival&replication inMQ 


C#nt 


Coiling phagocytosis 

Phagosome does not acidify 
4 \ does not fuse with lysosome 


2-Released by lysis of 
phagolysosomes & cells 


psorae surrounded by 
tudded with ribosomes 


Bacteria escape 


Disseminate to 


phagosome rupture A 


i.Lung —► pneumonia 
ii.Liver —+granul.hepatitis 


Multiply in phagosome 






























































Leg.pneumophila 

2-Alveolar inflammation 
By proteases from: 
i.Bacteria 

ii.Recruited PNLs&MQ 

3-CMI is the main 
immunity 


3-CMI is the main immunity 

4-ICs cause damage 

in chronic ds 

5-Phase variation in LPS 

i. Acute ds'.Abs to phase II 

ii. Chronic ds:Abs to phase I 
1 . Entry 



Aerosol from 
infected sheep, 
goats or cattle 


.2. Spread 

Hematogenous 
(through blood) 
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Legionella 


III A ~ A t y 

|| Fever, headache. i 

pneumonia 

cough ( no or scanty non purulent s 

^n.psinaci_-i 

rmtmn'i I 

+Hyponatremia & 

Renal failure 

• N;;. 

Main causes otcommunity acquired nneiimnnia 

•/ Psittacosis 

(from parrots) 

•/ Ornithosis 

(from poultry) 

Severe ds 

Q fever 1| 

Acute ds: j| 

+ 1 

Hepatosplenomegaly J 

+ 

Tracheobronchitis & 

Otitis media 

Clinical reactivation 

&reinfection 

are common 


B - O 1 

: h e r d i s 

eases l| 


Pontiac fever 
Influenza- like 

Spontaneous 

recovery 



Extrapulmonary ds 
i.Myocarditis 



ii.Encephalitis 
iii. Hemolytic anemia 

by cold agglutinins 


Ischemic heart ds 

Coronary artery disease 
£ Operiartey 

P Plaque buildup 

i 

%, 

, ( tedeeed artery 

W Mtescular disease 

Vgi Openmiaovisse 
MSN ^ 



Influenza-like 


Endocarditis 

on damaged valves 


Endocarditis 


Treatment 



1 -A^j L ^hj^jn^cJ n : d r uji qj cjhj)i 


c e 




2-Doxycycline 
3-Fluroquinolones: better in severe pneumonia 
Active against all causative bacteria 
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1-Tetracycline 

in acute ds 

2-Antibiotic combinations 

in chronic ds 
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H 


Epidemiology 


Clinical 
manife stations 


gonococcal urethritis 


Genital Mycoplasma 


M.homlnis & M.genitalium 


Ureaplasma urealyticum 


Chlamydia trachomatis 


Serotypes D-K 


S e 


t r a n s m 


s s 


on 


.____Found in Genitourinary tract of asymptomatic individuals || 


1- No n gonococcal urethritis 


2-Bacterial vaginosis 
3-Preterm labor 


4-PID 

Pelvic Inflammatory Disease 


Inflamed fallopian tube 



Inflamed ovary 


5-Infertility in $ & S 


4-Chorioamnionitis 



Iatrogenic 

g amniocentesis) 


■Transplacental 


5-Chronic lung ds: 
in premature neonates 
6-Arthritis r sexuallv transmitted 


Cd inclusion urethritis 

a. Progression in <$ 

Epididymitis,prostatitis 

Infertility 

b. Progression in$ 

Cervicitis,salpingitis,PID 

Infertility 

Pelvic Inflammatory Disease 


InttnrrvKl irterui 

































































Chlamydia trachomatis : ocular ds 


Haemophilus aegyptius 


Inclusion, conjunctivitis 


(Koch-Weeks bacillus) 


Trachoma 


By serotypes A,B,Ba&C 


Now is a subgroup of H.tnfl, 


1-Neonatal -.Passage through 


1-Fingers & articles contaminated from infec ted eyes 

2-Flies J Hl- lill 


birth canal of infected mother 
2-Adult: autoinfection from 
genital secretions 


2-Keratitis 

Corneal opacity 

blindness 


No corneal affection 


Spontaneous recovery 

2-Atypical pneumonia: 6 ws after birth 

A.1 -«" PICAL 

Rrsl EU IV1 d> Nl I /V 


Ampicillin + Chloramphenicol 
























































Treponema 
Chancre (Syphilis) 


H.ducryei 

Chancroid (soft sore) 


Chi.trachomatis (LI,2,3) 
Lymphogranuloma venereum 


Non 


pathog 


ienic 


Flora in oral cavity,GIT&GT 


__ Pathogenic :T.pallidum 

species 

Venereal : ssp.pallidum Syphilis 

Non venereal 


T . pallidum ssp. pallidum 

(highly infectious)__ 

Sexual Direct contact Transplacental Blood transfusion (rare) 

{main route) with lesions Congenital syphilis [Remains viable at 4 C for 24 hrs] 

1?ettlxogeixe@±s •s&XssuBMLixxs.e response 
A-Entry ^Dissemination 

Ora.enters through abraided skin or MM 

i- 

Highly invasive :disseminate rapidly via circulation 

B-Virulence factors (no classical endotoxin) 

Lipoprotein ► inflammation 

C-Immune response 


Incomplete immunity 

M- 

Abs don't stop ds progression 


2 kinds of Abs (E from diagnosis ) 
Reagins Specific 
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Clinical manifestations 

A- Post natal syphilis 

4 stages (IP:2-10ws) 


f -- 

Chancre 
Painless ulcer 
on external genitalia 


1-lry syphilis 

- >- 

LN 

enlargement 

Bilateral 


-> 

Spontaneous 

healing 

within 3-6 ws 


2-2ry syphilis (2-12 ws ) :j>acteremia 

„ , , Genital 

Generalised rash 


Macular or warty 


condyloma 


Lesions contain TT n= of org. — 

Fate 


highly infectious 


1/3 cure without ttt 


1/3 progresses to latent syphilis 
3-Latent stage 


Lesions resolve 

Asymptomatic 


+ve serological tests 

due to continuing infection 


Transmission 

by blood or transplacentally 



























' 


si 

% 





Abortion 

or stillbirth 


B-Congenftal syphilis : during trimester 


Early congenital (< 2yrs) 

usieocnondritis Mucocutaneous lesions 


Nerve deafness 


Late congenital ( > 2yrs) 


Keratitis 


Notched incissors 


T r eat am e n t 
_1-Antibiotics 


Penicillin G.drug of choice - ▼ 

IV 14 days in neurosyphilis T „ DoXyc y clme 

In allergic,non pregnant pts 

f--e ffects : Jarisch-Herxheim er reaction 

Timc Manifestations Etiology™ X 

after ttt Intensification of lesions + RaDid death nf Tm 

syphilis fever & hypotension R , . ponema Spontaneous resolution 

§f yp Release of toxic products within 12 hrs 19 




































V A 






1-Causative org anism 

~?Mcn 


chancroid fsoftsnr^ 


l Painful ulcer on external genitalia 
ii.Tender LN enlargement 


Lymphogranuloma venereum 

Chlamydia tr achomatis : serotypes LI,2,3. 
Sexual transmission 


4-Treatment 


i. Pa in less ulcer on external genitalia 
ii.Swelling of inguinal LNs 

M- 

Sinuses discharging pus 


LOral azithromycin 


ii.IM ceftriaxone 


ii.Oral doxycycline 


Diagnosis of H.ducreyi 


PCR 


Film stained with Gram 


_________ Isolation 

Detects NA G-ve pleomorphic bacilli Aerobe & Grow on chocolate agar 

20 5-l0%CO2 Needs/actor X (hemin) only 




















































Clast 


‘ification ^Antigenic 


causing relapsing fever 


type« 


Biovar 

species witn multiple biovars 

Ags in cell wall LPS 

B.melitensis 

B.abortus 

—Sheep & goats (most important reservoir for Brucella) 

M Ag > A Ag 

Cattle " bb ► bovine brucellosis 

A Ag > M Ag 

B.suis 

Pigs 


B.canis 

Dogs 



A-S O 1 

Animals (sheep,goats & cattle) 

Zoonotic ds (no human to human transmission) 

B-M O I 
Occupational ds 

(farmers,slaughterhouse and daily workers &veterinarians ) 



f 

Ingestion of 
unpasteurized 














































Mastitis 

M- 

Shed in breast milk 


PPE : gloves, masks & face shield 


Animal measures 

Pasteurization of milk Live attenuated For farmers, veterinarians & 
(most imp.) vaccine laughterhouse and dairy workers 

PatKogenesis <&> Immune response in humans 

Brucella is facultative IC org. 

♦-T » 

Survives &multiplies in monocytes CMI is the main immunity Localized 


and tissue MQ 
Evade IR 


Org.is IC 


Adults &Children > 8yrs 

Doxycycline (orally for 6ws) + Streptomycin (IM for3ws) 


Granuloma & in RES 

focal abscesses 

Treatment 

combined prolonged course 


Children < 8yrs 
Rifampicin + Cotrimoxazole 























rndulant fever 


V Low grade fever 
■/ Chronic fatigue 


Neuro- 


Org reaches many organs 

V * 

RES CNS 

..'""'I 

Bone aches 

psychatric 

in liver,spleen 

symptoms 

&BM 

C-Complicatioms 

-—- T “ $ 


f. 

Granuloma 


Osteoarticular 


Osteomyelitis 
(commnest] 


Arthritis 


Clinical features; 


CJllxaical manifestation® 

Brucellosis (undulant fever or Malta fever) 
A-Acute brucellosis (IP 1-6 ws) 

Org.reaches blood from lymphatic or thoracic duct —bacteremia 

f ? ^ 

Fever Fatigue,anorexia, Enlargement of LN, 

Undulating Or FUO sweating spleen & liver 

B-Chronic brucellosis (> lyr after acute attack or insidious) 


Hepatosplenic Genitourinary 


Few 


if ptaienopath'i \ 


\ 


Vi 




I Maisediffl'jslja 


tmptate 

— CiiSs ' 


OitarjtUi 
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' s ™*bi i* 

A-Org.is introduced by orthrono/' 1 ' * ^ ^ '•el«i>«l., ss fe» er 

by arthropod — multiplication m tissues ___ bactmmla 

Fever fox 6 days + chills , headache & muscle pain 

Majority of org.disappear from peripheral blood Some org undergo antigenic variation 
due Eo Abrise Escape from Abs &multiply 

Remission (termination of attack) for f duration Retapse of * er ^ 7 . 10 days 

Several G-KV) r elanses may occur if untreated 
B-Clinical forms 


1-Causative org. 
2-Natural host 


Epidemic RF 
B.recurrentis 
Human only 


Endemic RF 


B.duttoni & B.hermsii 
Rodents 






Spirochetes 


3-Vector 


1 Rubbing crushed 1 

i. Ticks bite 

J? 

& 


louse 

ii.Contamination of bite wound 

c —=- £» 

MOI 


into bite wound 

with excreta of ticks 

Si 


Tetracycline or erythromycin 


Personal hygiene 


Treatment 

Spontaneous recovery occurs after 10 relapses 

Prevention 

T 


Delousing&insecticides for ticks 


Antirodent measures 
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Zoonotic ds 

Human!; are 

accidently infected 



_ 



Pathogenesis & Cl.picture 

A-Epidemiology 


Modes of transmission 


Ingestion or contact with 

r - faocontaminated with excreta 

of infected animal , of infected animal 

Org.enter through skin abraisions or MM 


BFs 


As>mptomart?c: 
nxknt taffies 



•Vild animals 


c 



Livestock and domestic atvmals. 




Hepatic 

dysfv.'inon 

R**titcA tiysfunc 


























Septicemic (acute) phase :lw 

Org.circulate in blood 

Spread to many organs including brain 

Flu-like ds* ^ Myalgia : 

lower back &calf ms 


B- One of 2 syndromes 
1-Anicteric iesptospirosis :2 phases 

Immune (delayedjphase :3 days after asympyo™ 3 ^ 

A septic meningitis 


r 

♦Fever 

♦ Chills & headache 

















General characters 


Structure 

Typical G-ve 

CW f. 

Maintained in animals&arthropods 

Transmission of Rickettsia to humans ^ 


Vavculai 

«ndotheba! 

c*U 


Skin rash 


Epidemiology 


SOI^reservoir) 


Humans are infected accidently 


Patliogenesis 

1 -Rickettsia are obligate IC org. 
2-Infect endothelial cells lining small BVs 
Org.enter by phagocytosis 

Lyse phagosome membrane by 
phospholipase 

Replicate in cytoplasm or nucleus by 
simple binary fission 


Arthropods 


Louse,flea & ticks 


Phagocytosis« mducti 

i 


lyihdcrt: 

R.piCXlJltVii 


Destroy endothelial cells 

Vasculitis 




Lysis by 
phospholipase 


Budding: 

R.buhugiimahi 


Leakage of blood —► organ & tissue damage 






























R.conorn 


Centripetal : 1 st extr emities 

♦> No eschar I 


Centrifugal: 1 st trunk extremities 


Respiratory&renal failure 


i.Myocarditis 


3-Complications 


ii.Coma 


ii.Loss of consciousness 

High fatality _ 

Brill Zinsser ds 

Recurrence of epidemic typhus 

Occurs yrs after initial inf. 


4-Recurrence 


Classification & 


Organism 


Disease 


A-Typhus group 

R.prowazekii 


Epidemic typhus 


Reservoir 


Human 


Vector 


Louse 


Cl.picture {[ 

1-General 


Clinical forms of Rickettsia 


B-Spotted fever group 


R.typhi 


R.rickettsii 


Mediterranean SF 


Endemic typhus 


Rocky mountain SF 


Rodents & dogs 


Rodents 

Flea 


Ticks 


Fever , chills ,headach e &muscle pain 

ttr,tofhoni skin rash _ 
















































































1 Diagnosis 


Treatment 


Cl.picture 


Organism 


Serological 


Tetracycline 


Erythema migrans : Spreading annular skin rash 


B.burgdorferi 


C-Scrub typhus group : 

By Orientia tsutsugamushi 

Tetracycline 


Delousing 
For epidemic 

typhus 


■ ' 


Treatment 


Scrub Typhus 


Sulfonamies are contraindicated 
They enhance growth of Rickettsia 


Measures for ticks 

Protective clothing 

&insect repellent 
for spotted fever group 


Prevention 

- ?- 

Antirodent measures 

For endemic typhus 
&spotted fever 


Chemoprophylaxis 

Tetracycline 


Killed vaccine 

For epidemic 

typhus 

















































^GflSftog) WDOQ©©QQlS SOODgjflODSl 
p athogenesis & Ds production 
B.Vincentii & anerobic G -ve fusobacteria 

are normal flora in mouth ( endogenous infection ! 

Hypovitaminosis ^ Mucosal injury by herpes simplex 

Both invade mucosa & t > n number 

* \ 

Ulcerative gingivostomatitis (Trench mouth) Pseudomembrane ontonsms 

Ulcers in mouth 

Laboratory diagnosis 

I- Specimen: Swab from pseudomembrane 
II- Direct Film stained wit h Gram 

r 1 


T 


G-ve spiral org. (borrelia) 


G-ve fusiform bacilli 


Many pus cells 




■ad bL 


'^gr¬ 


ill- Isolation: Anaerobic culture: deep column broth 

Treatment 

Penicillin 


r>ral hvniftne 














Y.pestis 


^Fra^dsel la (+ pneumonia & skin) | 


V@tf 7 ©0oDBsi 

Epidemiology 

1-Fleas transmit org.between wild rodents 
( natural reservoir) : enzootic 

Transmits inf.to domestic rats during epizootics 

Rat flea (Xenopsylla cheopis) transmits inf. between rats 


Urban plague 
2-Humans are infected by 


f 

Flea 

bite (mainly) 


-J- 

Contact 
with rats 


Droplet 

From human to human 
in pneumonic plague 

epidemic plague 




























W Polypeptide capsule (at 37C) 

I f- Anti 

Phagocyti< 


Pathogenesis 
l-Virulence factors 

Plasminogen activator 

Destroy C3b on bacterial surface —► f phagocytosis 


Endotoxin 

«- 

DIC 


Complement Dissemination 

ll-Stages &Clinical types rplague (black death) 

















i-Bubo nic plague 

Org.spreads to regional LnT 

(helped by PA) 

Enlarged, painful&hgic LNs 

Org.is released into thoracic duct 


^£ linic al types 

^•multiplies in blood 

*- 

Endotoxin release 

M- 

DIC 

M. 

IV thrombi capillary fragility 

Gangrene &hge in skin 

M- 

Black patches 


Hi-Pneumonic plague 


Org reaches lung from blood 

2ry pneumonic plague: 

Hgic bronchopneumonia 


Spreads to another human 

M- 

Ivy pneumonic plague (fatal) 

Spread by aerosols in bioterrorism 






























Org. is highly infectious 

(infectious dose is 10-50 org.) 

It is 1C that survives in phagocytes 

» 

Spreads by blood & lymphatics 
to different organs 

M- 

Focal lesions 


Animal bite 
fever 


Tularemia @r 

1-LN ++ 


iii.Oculoglandular 


ii. Glandular 


1-Swelling &pam 

at the bite site 

34 | 2-Regiona\^N + 


i.Uleroglandular form 


LN++ 


Painful nggrotifijlSSE 


without ulcer 


LN++ 


3 -Typhoidal form 


2-Fatal pneumonic 


i. Contact with infected rabbit ii.Bite of ticks or deer flea 

iii.Inhalation of aerosols iv.Ingestion of contaminated food or H 2 O 




Epidemiology 


A-SOI 


B-MOI 




Francisella tularensis 


P.multocida 


Rabbit 


Cats &dogs 


Animal bite 

































































prevention 


1-Antivector 


2-Other measures 


3-Vaccine 


4-Chemoprophylaxis 


Treatment 








Y.pesfis 


Francisella 


Anti-rats 

i. Destruction of infected rodents 

ii. Fumigation of ships & aircrafts 

Killed 

Protects only from bubonic not pneumonic 


Tetracycline 
For contacts of pneumonic plague 


Insect repellants & anti-ticks 


i.Protective clothing in forests 
ii.Biosafety precautions in laboratory 


Live attenuated 

For laboratory workers 


Streptomycin IM : drug of choice 


Tetracycline 
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stomach 


smal intestine 


Pathogenecity 


2-Hora in mouth 


2-Porphyromonus 


Gingival & tooth inf. 


Oral flora 


3-Flora in vagina 

Produce lactic acid 

* 

acidic pH 


3-Prevotella 

Flora in upper RT &female genital tract 
d-inicnbajcteria —► Vincent angina 


of bacteroid fragilis _ 

Pu s from deep part of wound 
3-ve bacilli & capsulated (VF) 


Biood _ 

G+ve baciUi:s/ng/e or pairs 


1-Specimen 
2-Film st.with 
Gram 


Blood agar (in anaerobic gas pack system) 


Robertson cooked meat 


3-lsolation 


Metronidazole + Clindamycin 


Treatment 


isms 


G-VE BACILLI 


G+VE £>Ci„ 


^ -- 

Bacteroids-PorghyTomonus-Prevotella- Fusobacteria j Lactobacillus 


I -Bacteroidsfragilis 

Predominant intestinal flora 

Mixed inf .with other anaerobes(Peptostreptococci&Fusobacteriaj 
and other facultative anaerobes (E.coli) 
i.Abscess in : pelvis,abdomen,lung & brain 
ii.Postoperative peritonitis 































































Bacterial 


GC,rC,ene f° vagina,, 

P, Slte 

0 ' a >i^ema/eg en j ta , tract 

^•Picture 

vaginosis (polymicrobilal n 
G -vaginal, s+g " apeciiic vaglnius) 

ctob^illus vag i na | flora 

^ vaginal pH 

Thin vaginal discharger rotten-fish smell 

Laboratory diagnosis 

v —-gginal exu dates or cervica l swab 

_Chemical tests -~ - - 

Vaginal nu ~ ~ 1 x-“_Microscopic examination 

Vaginal pH Amme or Whiff tlst Salin^ wet film . 

10% of KOH + secretion 


PCI 


r.im film stained with Gram 

Clue cells 


jguamoui c*J -1 

nucleus - 2 
'due* cei - 3 




Fishy odor Squamous epithelial cells coated by Gram variable bacilli 

'■ x. - 
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vc- * -tr--- 


1 U.:, 


"■a 

























ILgifeic^feic^ (°]SagKKg)igBg ®ff Gtem (Mteote @ 


H.influenza 


Bordetella 


Legionella 




i r e c t diagnosis 


Only method 

1-Sputum 

2-CSF —► centrifugation 


Case < 3ws of onset 


1-Saline nasal wash (best) 

2-Pernasal swab: 

collects nasopharyngeal secretions 

II-Rapid direct diagnosis 


Only reliable method 

(seroconversion 1 -3 ms after inf.) 

1-Sputum &bronchial washing 

2-Urine 


A - Detection of genome by PCR 


B 


Detection of Ag 


Capsule detection in CSF supernatant: 

1-Latex agglutination 


2-Staph.coagglutination 


< 3 } 


\S> J " 

X 


1-In urine by ELISA: sensitive 




2-In resp.samples: DIF 

Low sensitivity 

r* m 

mm 


Ill-Direct film stained with Gram stain 




Gram -ve pleomorphic bacilli 
S Capsulated 


Gram -ve coccobacilli 


Neutrophils with no bacteria 

(poor stain by Gram) 37 























































Legionella 


Bordetella 


H.influenza 


IV-Isolation 


A-C C : Obligate aerobe & OT : 37C 


B-Culture media 


Selective 


Enriched 


BCYE 


1-Charcol blood agar : better 


Chocolate agar : needs 2 factors 
X : hemin ^ V : NAD 

Satellitism 

Grow well around S.aureus w produces: 

i. Factor V ii-P hemolysis 
releases factor X 


Buffered charcol 
yeast extract agar 


2-BordetGengou: 

blood agar + Penicillin 

-M. 

Mercury drop 

Shiny & convex colonies 


V-Identification 


Ag detection 

Slide agglutination 


1- Tests for requirement of Factor X&V 

2- Capsule detection: Latex agglutinat. 


Complete blood count 
Lymphocytosis (by pertussis toxin) 


Serology by ELISA: > 3ws of onset 
Sing/e high titer of IgG 



















































Used Ag 

Cytoplasmic Ags 
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- 


II-Direct diagnosis : in acute brucellosis 
A-Specimen 


Blood 


BM sample : from iliac crest 


B-Rapid diagnosis : PCR 

C-Isolation 

1-CC: 






0 2 Obligate aerobe & OT:37C 


B.abortus:5-10% CO 2 


2-Culture media 

Blood culture 



Castaneda diphasic medium: 

method of choice 
contains trypticase soya broth 
3ws 



Subculture may be done 

on Brucella agar 

15 days 

Honey-droplet colonies 


D-Identification 

1-Film stained with Gram : G-ve coccobacilli 
2-BR 


Urease +ve (< 2 hrs) 



Oxidase +ve 


Catalase +ve 



3-Differentiation between biovars of Brucella (Biotyping) 

T 


Agglutination with monospecific Abs 

Against A & MAgs (present in variable portions) 


Sensitivity to dyes 
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------fever (By Salmonella) 

Indirect methods for diagnosis 

i-ELISA & Immunblotting 

Sensitive &Specific —► replaced Widal test 

IB-Wida! test 


f 

A-Time 
& 3 rd iv of illness 

Abs appear late in 1 st w &gradually T 


B-Method : Agglutination test 

Mixing serial dilutions of pt serum 
with O&HAgs of S.typhi, paratyphi A &B 


Maximum at the end of 3 rd w 

e-interpretation ° ^ 

1-Diagnosis of active infection 

i.Single titer of O&HAgs 2 160 


results 


False +ve : non specific 

Liver ds 


False -ve : | Ab production 
Early ttt with antibiotics 

ii Rising titer 4 folds in 2 samples taken in 1 st &3 rd w 
m.High 0 titer —► recent infection 

2-Single titer < 80 

Indicates previous subclinical infection (especially in endemic areas as Egypt) 

3-Single titer < 80 & agglutination in all H rows 
Indicates post TAB vaccination 
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Rickettsia 


& y- 


i.Main method 

for Myc. 

pneumoniae 


ii.Not reliable 

for 

genital 

Myc. 


A-Sif 

i.Importantin 

Ch .pneumoniae 

& 

psittaci 


icance 
ii.Rarely used in CJfi.trachomatis 

(OD): 

Many people have Abs 

due to ^ frequency of past inf. 

iii.Not recommended in Genital ds 


Main method 


B-Types of tests _ 

l-Spedfic tests : use o! specific Ags —► detect specific Abs 


i.Ig M 


ii. Rising titer of IgG 


ELISA 


Ind.lF 


EIA 


i 


2 - Non specific tests : Use n on specific Ag- 

-r ' No 


detect heterophil Abs 


Agglutination test 
Detection of cold agglutinins IgM 


Agglutination test 
Weil Felix 


Agglutinate 

RBCs at 4C 


r 

Not specific 

False +ve in: 
Adeno & influenz .V 


11/128 
Disadvantages 


Not sensitive 

+ve in 50% 
of cases 


Using Ag of 

Non motile 
proteus 
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Mycoplasma 

t - 11 

1 Fnr resniratorv samples 

_ Rapid detectio 

For trachomatis 

n II 

| For spotted fever | 

I - 1 - Detection of Ag . D1 

II 2 -Detection of genome : P 1 

F 111 

C R 1 


3-Detection of IB 

by Giemsa stain 

(preferred in ocular ds) ! pb<i«B'illililBMIBB| 

| 1 

IXI - Isolation A identifica 

t i O P_[1 


1-Sputum &BAL (broncho alveolar lavage) __ 

1 2-Scrapping of epithelial cells (eye &UGT) 


Culture as bacteria 

rr • OT37C + 5-10%CQ2 

Fluid agar biphasic media(rich in sterol) 
13ws 

Fried egg appearance 


C u 1 t u r e 


a s 


1-Skin biopsy 
2- Blood 
virus 


Tissue culture & Chick embryo yolk sac 





S Identification of 
minute microscopic colonies 

1-Film stained with Giemsa 
2-PCR & DIF 
Disadvantages 

J. sensitivity & time consuming 


Trachomatis 

i. Near nucleus 

ii. Surrounded 

by glycogen 

(stained by iodine) 

•')4 


Detection of IB 

Pneumoniae&Psittaci 

i.Diffuse in cytoplasm 
ii.No glycogen 


Requires BSL3 




St 
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Diagnosis of Genital Mycoplasma 

-”? 

Culture 


Most sensitive 


Liquid mycoplasma medium 
Rapid identification (in few days) 

Diagnosis of Coxiella 

Serology : ELISA & IIF 


Ureaplasma is 

rapid urease +ve 


Acute ds 

Abs to phase II LPS 


Chronic phase 
Abs to phase I LPS 


NB 


f -- 

Yaws & Pinta 

in tropical countries 


Non venereal Treponema pallidum ds 

f " 

Diseases 

— t.t 

Skin lesions MOT 


T 

Diagnosis 


only 


Direct contact 


+ve serological tests 

of syphilis: 


Treponemal & 
nontreponemai 

tests 


Penicillin 
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iip@§S§ 

Syphilis 

X - Direct diagnosis 

Specimens : exudates from _^ 

lry Syjiilis :Chancre 2ry syphilis : Rash & condyloma 

A-Dark field microscope : unstained smear 


Cytuptewit 



«uterstea<h 

MUfiUwnw 



f 

Spiral 

with regular coil 


Rotational motility 
due to axial filaments ( endoflagella) 



B-Direct film stained with Fontana 
Yellow brown spiral org. 


Spirochaetes will not be found in lesions 
within few hrs after ttt 

False -ve 


C-DIF: detects Ag 

Add specific Abs labeled with fluorescin 





■I 

jF 1 






NB 


T.pallidum never grows on bacteriological medium or cell culture, 

but Nichol strain can be propagated in testicles of rabbit. 
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Treponemal Ag tests (Spe cie tests) 


Non treponemal Ag tests (Non specific tests) 


1-Time 


be detected 2-3 ws after untreated infections 


Reaqins: IgM + IgA 


3-CCs of Abs 


Produced only against 


Produced by the body against 
substance released from damaged host cells in. 
i. Infections with Treponema or some other org. 
ii.Autoimmune collagen ds 


pathogenic T.pallidum 


Confirmation of diagnosis 

following +ve screening tests 


i-Screening tests : cheap &easy 
ii. Used to monitor efficacy of ttt: titer l 


4-Disadvantages 

a.False +ve results in: 

a.No false +ve results 

i.Infectious mononucleosis & measles ii.Leprosy & malaria 

b.No false -ve results 

iii.SLE & rheumatoid arthritis 

Remain +ve for life 

b.False -ve results in; 

(even after effective ttt) 

i.3ry syphilis : titer i ii.Prozone phenomenon 
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i^n^reponemal Ag tests (Non specific tests) I Treponemal Ag tests ( Speci fic tests) 

6-Ag used 


Cardiolipin ; 

Beef heart + Cholesterol +lecithin 


rZz &L Ht ^ s 

CARDIOUN S3 


Ag from pathogenic Nichol strain 

propagated in testicles of rabbit 


3-Enzyme immune assay (ElA) 

Now replacing flocculation tests for screening 


Pt 


7-Methods 


1-Flocculation tests 

Ag flocculates when combines with reagins in serum 
i.VDRL (venereal ds research laboratory) 

Pt serum (inactivated by heat) + Ag 
Examined by Microscope 
ii.RPR (rapid plasma regain) 
serum (not inactivated by heat) +Ag containing carbon 


RPR-CM\BOU 

Exammined by naked eye 
2-CFT : Wassermann test difficult 


1-Fluorescent treponemal Ab test (FTA) : 

Indirect IF &confirmatory 

Pt serum + Ag + 

Fluorescin labeled antihuman y globulins 


cent dye 


2-T.pallidum particle agglutination test (TP-P/ 
Pt serum + Ag + gelatin particle 


Positive 


Negative 






































4-Stained film 


5-Dark field Mic 


6-Isolation: 


a.CC 


b.Culture media 


Weil’s ds 


With Giemsa: 
large spiral,with 

irregular coils 


c 0 * % s 

Rotational motility between RBCs 


With Fontana: 
spiral,with 

terminal hooks 


Rotational motility 


Microaerophilic 

Fluid medium: blood,serum or tissues 

» 

Identification by dark field microscopy 


B-During afebrile stage 

Blood (scanty org.) 
is injected intraperitoneal in rat 

Withdraw blood from tail after 4 days 
Examine by Giemsa 




'2 Obligate aerobe & OT .30 C 


Fletcher medium 


ll-Serology: Indirect 

tt Ab titer in CSF&urine 

1- ELISA dipstick .screening test 

(Rapid& simple) 

Detects IgM 

2- Microscopic agglutination test 
(MAT) 

Gold standard 

Confirmatory & 
identify serovar 















































































Y.pestis 


Y.enterocoliticaj^ pseudoTB 
u t i on 


r e c 


Org.is highly infectious 

Requires BSL 2/3&culture isn't recommended 


Org.is highly infectious 


1-LN aspirate : in bubonic pi. 
2-Bronchial washing : in pneumonic pi. 


i r e c t 

1-Stools 

2-Material at surgical exploration 



1-LN aspirate 
2- Sputum 
3- Ulcer swab 


3-Blood —► blood culture in septicemic pi. 

| II ■ 

Method of choice for safety 

Rapid d i j_|JL 

0 s i s_J1 

- I P C R 


Detects FI cap. gene 

^ ~ I j ZI 2 Z Z 


2-ELISA : Detects FI cap.Ag 

3-DIF : specific 




1-Gram stained : G-ve short bacilli 

2-Leishman stain : Bipolar stain 
(safety pin) 




/ 



IV 


Isol at ion 


Facult.anaerobes &OT:27C 49 


A - CC 

Facult.anaerobes & OT: 25 C 1 Obligate aerobe &OT:37 









































































Y.pestis 


Y.enteroc.&pseudoTB 


B-C u l t u r e 
1-Blood agar : No hemolysis 


m e dia 


2-Selective media 


i-MacConkey : NLF pale yellow colonies 


ii-Blood sulphite agar -► No hemolysis 

jb. 

Disappear after 3 days due to autolysis 


Glucose cysteine blood agar 


Non motile 


2-BR 


i 0 x i d a s e ~ve & c a t a 1 a s 6 _+ Y. — 

ii. Urease +ve 


3 - DIF : Detects Ag 


confirmatory 


4-Animal pathogenecity 

All lab.animals die from septicemia 

Leishman stained films from heart blood 




1-Rising titer of IgG in paired sera: Agglutination test 


Single titer >160 


Pasteurella 


Morphology: As Y.pestis 


Culture.on blood agar at 37C 


50 



































































































































Aspergillus 


Dermatophytes 


♦Sputum ^Biopsy from pspergillama 


♦Scrapping of skin & nail 


B-Micro&copic 

2-With KOH(t%esr non fungal debris) 
i.Branching hyphae 
iUnfected hair shows fungus spores: 
f Ectothrix (around halr)T ^ ; 
^richophi M icrosp. ^ 


1-KOH 

Septate branching hyphae 


L-Ex,of hair by Wood's light 
Nicams 


times 


fluorescense 


n. -u- in*#]!. 

■ ,i! before confirming +ve) 

(/ i {\a^ 

C«|l wall 

Nuolui L -Cn* 


OUht* 


(a) SfiptfilA hyphn 


2-Fluorescent Microscopy 
Cafc oflu or sta in tor biopsy 


S Endothrix (inside hair Vjl nchop 


MATO CUKIL 


arge Fauci septate Hyph^a-caicofiuar 

















































































It-Systemic candidiasis : most common mycosis 

A-Clinical forms 




Meningitis 

GML j. 


V 

Catheter 


IS drugT 


Endocarditis 

B Etiology & Bisk factors 

1 -I nvas i ve procedure P 

Organism cnters_b\pod ihrou^b 




Damage to skin 
2 -lmmunosuppression: by 


Leukemia 

. | 

Phagocytes^og'f © growth of org. 

Dissemination 


• HH 


/vi >yo5 ' ¥'■& 




Surgery 


Aplastic anemia 


C rTo^A fnrTtl . 

Thrush & other mucocutaneous forms 


r~“ 

Topical 

Azojes or 

Nystatin 




Excess 

moisture 


Prolonged 

antibiotic itt 


iSystemiCjC andidiasis 

I IV amphotrecin + , 




Oral flucytosine 


£ C.CC.-1- 

tiPySif 


V 


















































Crtdtci>f Qui S Trtt 


Mouth & GIT 


-^T f 


: Normal flora in 
Vagina 


c^p 

hfV^ * 


Sktn 


: QppMrtynistic.giV c^j5.(Endogenous inf.) 

1-Cutaneous & Mucosal candidiasis 


yi?f ruftakcM 


Oral thrush 1 


White 


lj $W- Vaginitis 


pseudomembrane 
on tongue&gums 

w 


Discharge 

& 

pmritis 


A-Clinical forms 


-f 

Cutaneous 




Redness & vesicles ^ 
in moist &warm areas: axilla & t^roin 

( 


Ony chomycosis 

Erythema in nail 

(immersion in HjO) 




V # . 


B-Etiology 3s Risk factors 


immunodeficiency 

t... 

Extremes of age AIDS Corticosteroids 


f /oca/ji- 0 / Ca nd/da due to 

---- - - - > 

Prolonged use of antibiotics 

Suoe rinfcaion 


L>« 


Skin damage 
e,g burn 

Invasion 


gs 

\i-c- 





















































Moulds fFilamentous 


JuSwhen grown 


"FlJamei 


Form hyphae fow &W 


Single roun 


Tubular filaments 


4 Dermatophytes 
+Madureita mycetomatis 
^Aspergillus 


BUUViiiy 


4 Cryptococcus 

53 


Superficial 


Stratum 

corneum 


a0kt A -~ 3 ^ '^ 7 - 


Cutaneous 


4 Tewa Yersico/or 

(by M.furfur} 


s Skin 
S Hair 
S Nails 


— j—■ a 

% 


r l|- I > 


grown alj 37 j 


inside th efbod^ or/culture] 


* Ma/osse^'o /urfor 
♦Sporothrix 
♦Htofop/osma 
4Coccidioides 
4Candida 


Subcutaneous 


♦ Dermatophytes 
infections 
4 Cutaneous 
candidiasis 


Sy stemic 


Qppurtiinistic 


lry pulmonary 


4 Sporothricosis 

4 Mycetoma 


4 Histoplasmosis 

4 Coccid/ofdqfnycosfs 

0 ^ <P 
1 


Mainly in IS 

e + g AIDS & neutropenia 


4Sysfemic candidiasis 
♦Cryptococcosis 
♦Aspergiiiosis 1 

» Pneumocystis infections | 



































































































rhycetomalCM 


Sporotrichosis 


adura 


■rnc^chenckii <dimorphic 


Rose pickers ds (g arden ers) 


Disease 

Same e 


Mocalized lymphocutaneous inf.: cpm^nest' 

ulcerates —► Satellite lesio# 


SC nodule 


L9W ______ » - 

Ma durella imvcetomatis 1 Fjlomc.Dtoi 

'pidemiolo^CL. P ofActinomyeetoma 

■ _ =_ f-tcria JSfj hri¥ 


Chronic granulomatous ds in skin .fascia & 

!C> Traumatic introductionof or g. in SC ttssu^^^v 

ffiamteM lnfoot(70%) & hMjid ^ 

Sinus in skin di 5 charging\pu s(containing^laclc granules , 


2-Disseminated ds in IS pts: 
♦ Osteoarthritis ♦ Pneumonia 


1-Micro sco pic examina tion 


Budding yeast-like cells 


Crushing granules from sinuses in KOH —► Hyph ae 

Differentiate It from Actinomycetoma 


2-Isolation : Sabo uraud aga r conta i ning chlora mph enicol (no cydoheximide} 


Dimorphic i budding yeast cell atjZL 
_branching hv£ha^^5C 


Treatment 


Oral azoles -4 K iodide 


Radical pn rg efy 1 


i j ^ 































































































































C-Isolation i on Sabouyam l agar To. room temnefamre) comaim.T^hk'rampheiVieol to Qaaeria 
(+teycloheximide -» O saprophytic mold 

H-l U!k>\ 


D-Identiflcation 


■Film stained with Lactophenol co tton blue 
Sows hyphoe & conidig 


2-IP em.t 


/?n§fycfoheximide f 

4 * (3 days) 


Conidta 


production 




1-Absj by ELISA 
2*Skin tests :in allergic aspergillosis 
















































































e nous opportunists 

Members ofnormaT^ior 


. --r^TESte* 110us infections: praci 


|W ••' ■ • 




-^ __~ 1J_ 

rfx5eenOUS infections : pr esent in H£) . sgi) & 

'SSU.JS* "-=■ 

_ — J -^= i "B. ■ e nn^ j 


air 


ptoco.neoformcms 

il psutate tf yeast 
5 types 

according lo capsule {VF): 
A t B,c,n &AD 





Q£l LijLyOi^Vntf. - 

Inhalation of dust 
:ontaminated 


Pneumocystis jiroveci 


Fife men tons 

1-A.fumigatiis: 

commonest pathogerw 

2- A.tiayus 

3- A. nige r 


^titular ftps™ (previously Uypanosome). 

hut InrHn 

1-Troptiozoite (trophic tomi) 
Z-SporoioltCS (precystic form) 
3-Cysts (contain spore bodies) 


p brtrt WiJh bo«-L 


— 





hfmwryiUc 


L- : "x 


i "H,, j 


b r j'. jm c/il 


ThbT 


1-Pulmonary : flucytosine 
^ucytasine +amphotrecln 


1-fevzwive: azoles 
2-4@e^fc": corticosteroids. 
3-i spgrff/Jfema: sujgery^ 

PathogeneeiB 


Sporozotte ., —-£ *1 

Trimethoprim 


A-Modes of transmission 


inhalation 

or 


COJ 

with Pigeon droppings ,_Ingestion 


orim-sulfamethoxazole as fo<-fari^ 

h^- 

QfjM 

Acquired by Inhalation: 11^$ 

Commonly found in lung of healthy persons, hut cause '1 faj* 
ds only in impaired CMi 3 _ ll 0 












































































































Etiology 


Animat to person 


Dermatophytes : invade skiruhair & nails 


Person to person 


Tricophyton 


M^ankidogs .C3*s) 


T,vtolaceum & shoenleinii 


(atheletic foot) 


Soil lo person 


Target 

Example 


M^r/i^porum - 


E.floccosum 


Erythema 


Ci rcular pruritic patch 
in beard hair in nort in 9 rof " 


(o nvcIiQinvcosIsj 

Nail-thickened. II 


i.Acute 

Red vesicles + itching^ fissured & 
interdigital spaces lusterless 

ii.Chronic * Associated 

Fissures & scaling T.pedis 






i- 


T. capitis 


Bald patches 
in scale 


m 


Skin lesions 


Tinea capitis & unguium 
1 Or&tterhinpfine or azoles 

_3-6 ms j 


& 


Keep infected areas 

Dry & exposed to air 


Topical moles 

1-2 ws 




















































































































fcr/ £ -v,^ uaaativ * fungus : d^j/eS^^Sdt U* 

' ' J jCT^h lx. jJ 1 I rv ^ . . 3 






.->-J 


"'-0 


MOT 


*“* '$■■* !»*** „■*> i, 


No human to A**"®'tra»~o„ 


Normal Hi^abitantofskih (endogenous ) 

CLPicture 

Scaly macules over trank & chesl 
Spr ead & coalesce ^ 

Hyperpigrn^n totton 

( brown) 

in light skinned persons 


Hypopigm entatio n 
(white) 

in dark skinned areas 

Laboratory diagnosis 




V 




Ex.unde r ^Woo d light \ 

Orstsg^ fiuorescensc 


KOH ex.of skin scales diagnostic 




Roundest cells with short cigar-butt , l W ha ^ Sp ^' ?S. . ‘ 


iW 


- 1 - 











































Cryptoc oc c u s neo f. 

B 


Iry in Tgction 


^Asymptomatic 
ii.Sdflimted pneumonitis 

u-J'iv i*HB 

2 Ex 
/. Chronic meningitis or 


Aspergilla 

leal P 


P rveu mo cyatis jlioved 


J »> 


m ening oencephait t is 
[^Disseminated inf,: 
Skin <&. eye 


C 1 i n i o 

■ l,, 'HHHi b wV«?WUllUUranKMWMVIHM^ 

1 - Pulmonary 
LAttergic : 

hypers t to spores in asthmatics 

if.AspenSfiVfoJTtaafefcJ’ 
cm top of TB 

u 1 m o n a r y 
Invasive aspecgittos is: 

in neutropenic ptsS: those receiving corticosteroids 
« Not associated with f£IK as virus doesu t atiect 
alveolar MQ or neutrop hils 

p3Sti™4mf^ 


Qimc 


mar 


i 


3-0therjis * 

F 1 * ^- LJ ~ ■■ fl- yy 

i. Liver cirrhosis Shepatoma^-'-" 

„ - m "-r“ ^ — _ 

kgotox/mproduced b ^A.,tlayu5 

il. Po stop er ative 

l endophthalmitis & 
endocarditis 


Pneumonia 

Dyspnea & 
non productive cough 




p t s 

MM) bJ— 

In pts with 
ad vanced HIV 
Commonest 

opportunistic inf. 
when CD4 count 

is 

< 200 cell / mm ’ 


i| 




Ctpruttfc injections ?jch .p. pncunocist^ii 
flf irali^tTOtt well Id Kaposi'S s mna 
ean^Utelimi^KDl 
HfVWettai.WB 


V at fwMii? t 
















































































Histoplasma capsulotum 


Candida aibicqini 


P - Isolation : Sabo 


bacteria ) 


clbheximide ( 0themi 


Dimof^wcjungi (1-3 wsj 
♦ Al 25 C : hyphen l form 
♦ At 37 C : yeast form 


Dimorphic ... (3 days) 


Only yeast (3 days) 


Colonial morphology 

--'^=.1- ^ * 'Life, 


colonies 


colonies 


2 -Germ titbit test: confirmatory 

Colony 4- scrum at 37C for 3 lirs 

^■■■/>.v-True hyphae (Germ tube) ' 


Candid in test 


His to p I as min test 


Laboratory diagnosis of Pneumocystis [carVt be cultured) 


Film stained with Silver 
Trophozoites & cysts 


Rapid diagnosis 

PCR &D1F 


Specimen 
Sputum or QAl 


II 

•Indirect diagnosis | 

1 _' - - 

A-Serology : CFT 



































































































iG albicans 


Histoplasma capsulatum 


Cryptococtus neoforrnans 


1 -Mouth swab &vag .disc harge 


1-Sputum 


aspirate or tissue sections 


l D* *** *(&*< ) 

S Ve^s-J 


Gomori silver or Giemsa stain 
Yeast cells in MQ 


B -Microscopic examination 

Indigjnkstain 
Slain jca p s u lej sinrou nd i n g 

budding veast cell 


Gram stain 


i.Gram 


cells 


iLPseudoHypiiae : elongated buds 

lhat fail to detach 


By ELISA 
in serum & urine in IS pts 




C-Rapid diagnosis : Ag detection 

Latex agglutination 


Mill 


Capsular Ag in CSF supematent 
i are better ihaB-Culturg 




CW ynannany Vg 

in senrni l 


■ .'ti* - 


t 
































































































O KI0sfi®|pD 


aBiran 


Inhalation affidia^-^i^ ^ 

(soil contains JziccJ or bat excreta^ 

Initiation of inf in lungs 

— 4L~ i-_ 

—_■> t Gv 5 f < , 

K- - Pathogenesis : lungs a RES, 

After inhalation^ on idia develop into yeast cells 

Replicate in alveolar MQ 

Disseminate into RES : liver t spleen , BM & LNs 

4 

Granuloma 

formation 



Anemia & wasting 


Severe pulmonary : Oral azoles 



CMt 

0 1C yeast growth 

Cl.Picture 

1-Asymptomatic ; in healthy individuals 
2-Pulmonaiy affection 


J? Acute pulmonary histoplasmosis : influenza like C hronic pulmonary hist oplasm osis : IB like 

' 3-Severe disseminated histoplasmosis (fatal) ; ii(/S)pts e.g^AID! 


~T^ 

LN++ 


H epatosplen o me ga! y 

AraulbiiijlLi 

Treatment 


Disseminated : IV ampftotrecin 2 


















































Chitin or jSaSSiv fo CW 

Replan peptidoglycan 



Parasrtic (heterotrophic) 





Fungal Infections 


Fungal allergies 
Exterinsic 
allergic alveolitis 


Mycotoxicosis 

Ingestion of food contaminated with 
fungal toxins e g 
Z A/tatox/cosis 
Z Ergotfsm 






























